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PEEFACE. 



The Sailor's Sea-Book was not written for the pur- 
pose of supplying any deficiency in works treating of 
the same subject. Its object was merely to assist a 
Yachtsman or Master who, with the intention of con- 
ducting his vessel safely to her destination, deemed it 
preferable to kn,ow a little of Navigation perfectly, 
than all its branches indifferently. This purpose, 
amidst many additions and alterations in the new 
edition, has never been lost sight of. 

The Navigation is divided into two parts : — 

I. How to keep the Log and work it off; — ^in other 
words, to keep the Dead Beckoning. 

II. To find the Ship's Place by Observation, that is, 
the Latitude by a Meridian Altitude of the Sun, and 
the Longitude by Chronometer and Sun's Altitude ; 
together with the Deviation and Error of the 
Compass. 

Too much space was formerly given to the method 
by projection, a mode of working out problems in 
Navigation never adopted by the practical seaman, who 
uses the Traverse Tables and Logarithms, together 
with a few other short tables of easy reference. By 
the aid of the Traverse Tables he gets his position by 
Dead Eeckoning : by the aid of the other Tables and 
the Nautical Almanac — when he knows how to use the 
Sextant and Chronometer — he finds his position from 
Observation. If he is a careful navigator he aJ"- 
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ascertains the Error of the Compass. All these pro- 
blems are now treated with as much brevity and pre- 
cision as possible, so that a great fund of information 
will be found in a very limited space. Indeed there 
is as much of practical Navigation in this Budimentary 
Treatise as would enable a Yachtsman to take a vessel 
round the world. 

The endeavour throughout has been to make the 
subject plain, easy, and practical. 

To this edition has been added a full account of 
the International {Commercial) Code of Signals, and its 
use under the varied forms of Flags, Distance Signals, 
and the Semaphore, &c. Nor have JBwfo of the Road at 
Sea and the Rocket and Mortar Apparatus for Saving 
Life been forgotten. 

The short essay on The Law of Storms is by Mr. 
Charles Tomlinson, who has brought together the 
most important facts connected with that subject, and 
it met with the full approval of Colonel Sir William 
Eeid, K.C.B., who said : — " Mr. Tomlinson must have 
studied the storm subject with great attention, to have 
been able to make so good an outline of it." It has 
received a few additions in the form of a summary of 
recent investigations, together with the leading rules 
for manoeuvring a ship when overtaken by a hurricane. 

The work closes with a Dictionary of Sea Terms, 
chiefly from Dana's " Seaman's Friend," which will be 
acceptable to beginners. ^ ^ ^^^^^ 

Note to the Student, — ^You will require Law's and 
Foung's Mathematical and Nautical Tables (No. 201, in 
the "Rudimentary Series") for the solution of the pro- 
blems, as well as for daily sea-use ; and you will find 
that a selection from the Nautical Almanac for 1882 
has been inserted in its place to assist you. 
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ON NAVIGATION. 

Signs + (add) and— (subtract) to left of Equation of Time indicate 

application to Apparent Time. 



APPARENT NOON. Page I. 


TVTEAN NOON 


\ Pagell. 


Tl Airv 


Sun's 


Var. 

1T1 


Stjn's 


Sun's 


Equation 


Var. 

in 

Ihonr. 


XJA.L JS« 


Declination. 


in 
Ihour. 


Declination. 


Semid. 


OF Time. 


1882. 


, o / »/ 


It 


O 1 It 


t tt 


m. S. 


S. 


Jan. 19 


S. 20 17 28-7 


31-80 


S. 20 17 34-6 


16 17 


+ 11 1-96 


0-759 


20 


20 4 34-1 


32-74 


20 4 40-3 


16 17 


11 19-81 


0-728 


21 


19 61 17-0 


33-67 


19 61 23-5 


16 17 


11 36-90 


0-695 


Mar. 19 


28 35-0 


69-27 


28 42-8 


16 6 


7 61-92 


0-743 


20 


S. 4 62-6 


69-25 


S. 6 0-1 


16 6 


7 34-02 


0-749 


21 


N. 18 49-0 


59-21 


N. 18 41-8 


16 5 


7 15-98 


0-764 


April 14 


9 28 17-8 


53-92 


9 28 17-6 


15 58 


+ 13-98 


0-629 


16 


9 49 47-2 


53-62 


9 49 47-2 


15 58 


- 0-94 


0-614 


16 


10 11 6-9 


5311 


10 11 7-2 


16 58 


15-48 


0-698 


27 


13 63 23-9 


47-64 


13 63 25-9 


16 65 


2 28-32 


0-400 


28 


14 12 20-4 


47-06 


14 12 22-5 


15 65 


2 37-67 


0-379 


29 


14 31 2-9 


46-47 


14 31 5-1 


16 64 


2 46-53 


0-368 


May 16 


19 8 25-0 


34-50 


19 a 27-2 


15 61 


3 61-77 


0-047 


17 


19 22 3-3 


33-69 


19 22 b'5 


16 61 


3 50-36 


0-071 


18 


19 35 22-0 


32-86 


19 35 24-1 


16 50 


3 48-39 


0094 


Jnne 13 


23 13 47-0 


8-30 


23 13 47-0 


15 47 


16-18 


0-523 


14 


23 16 53-9 


7-27 


23 16 63-9 


16 47 


- 3-56 


0-530 


15 


23 19 36-1 


6-24 


23 19 36-1 


16 47 


+ 9-24 


0'636 


Aug. 19 


12 44 15-6 


49-06 


12 44 18-4 


16 61 


3 26-61 


0-669 


20 


12 24 32-0 


49-66 


12 24 34-6 


15 51 


3 12-71 


0-689 


21 


12 4 36-7 


60-04 


12 4 39-1 


16 61 


2 68-33 


0-609 


22 


11 44 30-0 


50-51 


11 44 32-3 


16 61 


2 43-48 


0-628 


23 


11 24 12-2 


50-96 


11 24 14-3 


16 62 


2 28-16 


0-647 


24 


11 3 43-7 


61-41 


11 3 46-5 


16 62 


2 12-39 


0-666 


25 


10 43 4-7 


"51-84 


10 43 6-3 


15 52 


I 66-18 


0-684 


26 


10 22 16-6 


62-26 


10 22 17-0 


16 62 


1 39-66 


0-701 


27 


10 1 16-7 


52-65 


10 1 17-9 


16 62 


+ 122-62 


0-718 


Sept. 22 


N. 16 20-7 


58-44 


N. 15 13-6 


16 69 


- 7 19-31 


0-872 


23 


S. 8 2-3 


58-47 


S. 8 9-8 


15 59 


7 40-20 


0-868 


24 


31 26-9 


68-49 


31 33-7 


16 59 


8 0-99 


0-863 


25 


54 49-7 


68-49 


54 57-9 


16 


8 21-64 


0-857 


Oct. 19 


10 2 64-7 


64-19 


10 3 8-3 1 16 6 


14 57-68 


0-444 


20 


10 24 30*9 


63-81 


10 24 44*4 16 6 


16 804 


0-419 


21 


S. 10 46 67-7 


63-41 


S. 10 46 11-3 j 16 7 

1 


-16 17-77 


0-393 



RUDIMENTAEY NAVIGATION. 



Robertson, head-master of the Royal Academy at 
Portsmouth, in the last century, aptly described Navi^ 
gation as " the art of conducting a ship from one port to 
another ; *' it is our purpose here to show how this is 
accomplished, and how a ship's position is determined 
day by day : — 1, by keeping the log and working it 
off; and 2, by finding the latitude and longitude, 
from observations of the sun, taken by means of the 
quadrant or sextant, together with the use of the chro- 
nometer. 

PART I. 

HOW TO KEEP THE LOG AND WORK IT OFF. 
THE ARITHMETIC OF NAVIGATION. 

Our first step must be to have a clear knowledge of 
those parts of arithmetic that constantly come into use 
in Navigation ; they are, 1, the addition, subtraction, 
multiplication, and division of compound quantities ; 
and 2, decimals. As you can make no progress unless 
you understand these, I will delay you a few minutes 
to explain the method of treating them. 

In the measurement of time the day is used, reckoned 
through 24 hours without the distinction of a.m, ^d 

B 
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P.M. ; then, as in the ordinary way, every hour is 
divided into 60 minutes, and every minute into 60 
seconds; the three denominations are marked thus 
(^ °^ «'), and 18^ 40^ 21« express 18 hours, 40 minutes, 
21 seconds. 

In the measurement of space, often called angular 
measure, degrees, minutes, and seconds are used ; every 
degree is divided into 60 parts, called minutes ; and 
every minute into 60 parts, called seconds ; these three 
denominations are marked thus (° ' "), and 8° 43' 17" 
express 8 degrees, 43 minutes, 17 seconds. 

Note, — The symbols of time and space should never 
be used the one for the other, since 1 hour is the 
equivalent of 15 degrees. 

In the following examples of addition and subtraction 
of degrees, &c., and of hours, &c., it will be found that 
the principle is exactly similar to compound addition 
and subtraction of pounds, shiUings, and pence :— 

Ux. To 72° 54' 68" * Hx, 39° 40' 17" 
add 4 47 51 51 56 
70 D 59 



Ans. 77 42 49 



Ans. 161 46 16 



:Px, To 14h. 10m. 498. 
add 2 48 19 



Ms, 16 59 8 



In the first example the sum of 58" and 51" equals 
109", which, on dividing by 60, make 1' 49" ; there- 
fore, writing down 49", we carry on 1' to be added to 
the other minutes, which now amount to 102' ; these, 
being also divided by 60, give 1° 42'; therefore, writing 
down 42', we carry on 1° to be added to the other 
degrees, which now amount to 77°. The other ex- 
amples are similarly treated. 
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We now proceed to subtraction. 

JSx. From ii"* 18' 18" £x. From UK 48m. 62f. 

subtract 17 24 32 subtract 9 44 61 



Ans. 26 48 46 Am, 2 



As before observed, this operation is similar in 
principle to common compound subtraction, commenc- 
ing on the right hand, and when required, adding the 
components (60" or 60') of one of the next denomina- 
tion to the number subtracted from ; thus, when we 
have to subtract 32" from 18", we must add 60" to the 
18" ; then 32" subtracted from 78" leave 46" ; having 
thus borrowed 1', we have to add it to the 24', makii^g 
now 25' to be subtracted from 13', when we again 
proceed in a similar manner. 

It will frequently be necessary to subtract an upper 
line of figures from a lower, and often similarly to the 
following examples : — 

Subtract 72* 46' 4" Take 07' 66' Take 184» 14' 

from 90 from 180 from 360 



Am. 17 14 66 Ana. 82 4 Ans. 176 46 



In the first example we had to borrow consecutively 
60" and 60'. 

We shall also have at times to multiply degrees, &c., 
and hours, &c., thus — 

Multiply 8' 36' 46" 
by 4 

Ans. 34 23 4 



Here 46" multiplied by 4 equal 184", which, when 
divided by 60, equal 3' 4" ; we put down 4", and carry 
3' to the product of 4 times 35, which gives us 143' ; 

u2 
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these equal 2° 23' ; we put down the 23', and carry 2° 
to the product of 4 times 8, which gives 34°. 

But of this we shall have more to say farther on, 
when we show the relation of space to time. 

We next take decimah. As regard addition and sub- 
traction, merely place the decimal points immediately 
one beneath the other, and proceed as with common 
figures. 

Ex, "What is the sum of 87*5, Hx. From 143-2 take 97-5i 

3-9, 8-6, and 142-7 ? 

87-5 143-2 

3-9 97-5 



8-6 



142-7 Ana. 45-7 



Ana, 242-7 



Ex, Add 15 to -03. Hx. Suhtract *45 from 1. 

16-00 1-00 

-03 -45 



Ana, 1503 Ana, 055 

In the multiplication of decimals, multiply as in com- 
mon figures, and then point off from the right as many 
decimals in the product as there are decimals in the 
multiplier and multiplicand. 



Hx. Multiply 21-39 by 9. 

21-39 
9 


Hx, Multiply 0-576 by 8. 

0-576 
8 


Froduet 192-61 


Product 4-608 


JEx. Multiply 49-01 by 6-8. 

49-01 
6-8 


Hx, Multiply 0-709 by 6-8. 

0-709 
6-8 


39208 
29406 


6672 
4254 


Product 333-268 


Product 4-8212 



ANGLES AND THEIR MEASUREMENT, 

In the first example there are two figures of decimalB 
in the multiplicand and none in the multiplier, there- 
fore point off from the right two places of decimals in 
the product. In the last example there are three 
places of decimals in the multiplicand and one in the 
multiplier, together making four places, therefore point 
off from the right four places of decimals in the 
product. 

In the division of decimals, when the dividend is 
greater than the divisor, afiix as many ciphers as con- 
venient. 



Ex, Divide 24 by 60. 
60 ) 240 

0*4 



Ex, Divide 46 by 60. 
60 ) 4600 

0-76 



ANGLES AND THEIR MEASUREMENT. 

Our next step must be to obtain a clear notion of 
what an angle may be. It is the space contained by two 




lines which meet each other, as the spaces a and b con- 
tained by the lines c d and d e, or c d and df (fig. 1). 
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We hear of angles of 30 degrees, or 47 degrees, and 
so on. The method by which they are valued or 
reckoned is this. Every circle, of whatever size, is 
divided, by common agreement, into 360 divisions, 
called degrees. A semicircle, then, will contain half 
this number, or 180°. The fourth of a circle, or quad- 
rant, will therefore contain 90°. An angle is measured 
by a certain number of degrees of the circle. It sig- 
nified not how small or large the circle ^may be, the 
angle remains the same, and the measure of it also, to 
whatever length the containing lines are produced, for 
the degrees subtending it are only enlarged or dimi- 
nished in proportion to the circles, the smallest circle 
g containing the same number of degrees as the largest 

h (fig. 1). 

The only mathematical instruments required are the 
protractor, parallel ruler, a pair of compasses with 
a pencil attached, ^a pair- of common compasses (or 
dividers), and a pair of heavy parallel rulers about 18 
inches or 2 feet in length. 

THE PROTRACTOR. 

In cases of instruments there is generally the brass 
semicircle for the protractor, but the flat ivory one 
with various scales on it is preferable. It is required 
in the construction, or projection of any mathematical 
figure, and as frequent reference wiU be made to it, I 
will here describe how to use it. 

On one side of it, in the centre of its lower edge, is 
an isolated line or notch, thus ( I ). In measuring an 
angle this notch is to be placed at the point of the 
angle, and the edge of the protractor to be placed 
along one of the lines forming the angle ; where the 
other line comes out from beneath the protractor will 
be denoted the number of degrees contained by the 
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angle. Should the linea be 8o short as to be concealccl 
by the protractor, lengthen them until they extend 
from beneath it. 

On the opposite side of the protractor is what is 
called the diagonal scale, with each extremity divided 
into a number of little squares; the left-hand scale 
being of half the proportions of the right-hand one, 
which latter we will now explain. 

Let the spaces of the upper line represent one mile ; 
then it will be seen that the upper line of the whole 
right-hand division of the rule represents ten miles. 
Proceeding towards the left are divisions marked 1, 2, 
3, &c. Each of these is of the same size as the division 
containing the ten miles ; so that should we wish to 
measure 36 miles, we put one point of the compasses 
on the division 3, and the other at 6, in the right-hand 
division. Again, should it be necessary, the spaces 
proposed to represent 10 miles may be adopted for 
100 miles; each little square beiug tenths of these 
spaces, will now represent 10 miles, and the accuracy 
of this scale is as great, as it is simple and ingenious. 
Suppose it be required to take a distance to represent 
268 miles, — ^put one point of the compasses at 6 on 
the upper line of the protractor, and trace the line 
down unta you arrive opposite to 8 at the right-hand 
extremity of the protractor. Where the two lines cut 
each other let the point of the compasses rest, and 
stretch the other point, towards the left hand, along 
the parallel of 8 until it reaches 2. It need hardly be 
suggested that whether we assume the little squares to 
represent one mile or ten, whichever is adopted, the 
same scale must be preserved throughout the operation. 
When they are adopted as ten miles each, and we wish 
to measure off any number of miles, say 44, as before, 
put one point at 4, and trace it down until it comes to 
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the parallel of 4 on the right-hand extremity of the 
protractor, and then stretch the other point along the 
parallel to the perpendicular line of 0. Again, sup- 
pose we now wish to measure off fifteen miles, — ^place 
the compasses on the space representing 10, that is, on 
the line between and 2, and follow it down until it 
comes to the parallel of 5, placed between 4 and 6, at the 
right end of the protractor ; keeping the point where 
the lines cut each other, stretch the other point to the 
perpendicular line running from 0. 

THE mariner's COMPASS. 

A circular card (as shown on p. 9), divided into four 
quadrants by two diameters perpendicular the one to 
the other, has the two extremities of one diameter 
named respectively North and South, and the two ex- 
tremities of the other named East and West, such that 
looking to the North, the East is to the right-hand and 
the "West to the left. These North, South, East, and 
West directions are takqn to represent the cardinal points 
of the horizon. Eurther, each of the quadrants just 
indicated is divided into 8 equi-angular spaces by lines 
radiating from the centre of the card, and since a 
quadrant contains 90^, each of these spaces represents 
an eighth of 90°, that is, 11^°. Thus, the entire circle 
(of 4 quadrants) is divided into 32 equi-angular spaces, 
and these are the points of the compass. You will also 
see, by reference to the figure p. 9, that the divisions 
between any two of the cardinal points are exclusively 
named with reference to the two points between which 
they lie, thus those between North and East are indi- 
cated by various repetitions and transpositions of N. 
and E. ; and so with the other divisions. 

The card here described has affixed to its under side 
a small magnetised steel bar, or needle, such that its 
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length lies in the North and South line, vhile its 
North-seeking end is at the spot marked North on the 
card. The card, vith its attached magnet, hoB only 
horizontal motion, and is mounted bo as to rest on a 
st^el pivot that rises from the centre of the bottom of a 
brass or copper bowl. The bowl has a glass corer, so 
that the indications of the card niay the more readily 
be seen and read off; and to facilitate this a Tertical 



line is painted indde the bowl, to show in what direo* 
tion the ship's head may be at any time. 

The instrmnent described is the Mariner's Compaaa, 
which, by the aid of gimbals, is fitted into a wooden or 
brass binnacle, or perhaps into a skylight, wherever it 
can be best seen by the man at the wheel, or for taking 
bearings. 

To box the compass, or, in other words, to name 
b3 
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the yarious points of It, most be acquired most accu- 
rately. Many persons imagine this to be so puzzling, 
that they give it up at once and for ever; but the 
whole business should be accomplished in about a 
quarter of an hour. To begin with, when once a 
quarter of the compasa or circle is mastered, the rest is 
easily accomplished, for the same rule or arrangement 
applies to the other three quarters. I will now give 
two simple rules by which to learn the whole. 

1. When the letters indicating two points are united, 
the point meant is half-way between the two; thus, 
N.E. is half-way between N. and E. ; S.S. W. half-way 
between S. and S.W. 

2. When the letters are joined by the word by^ or the 
letter b^ the point meant is the one which comes next 
after the first, going towards the second ; thus, S. by 
W. is next to south, going west ; N.E. b N. is next to 
N.E., going north. 

Each of the points is also subdivided into half and 
quarter points ; thus, N. W. J W. is north-west and a 
quarter of a point more towards the west. 

It is a common thing in connection with the calcula- 
tions in Navigation to express the points of the compass 
numerically ; thus, N. 3 pts. E. stands for N.E. b N., 
S. 4J pts. W. for S.W. f W., and so forth. Similarly, 
it is often convenient to read the compass in degrees ; 
thus, N. 53° E. means I^orth 53 degrees towards 
East. 

Now give special heed to what follows. The compass 
is taken to be the representation of the visible horizon, 
in the centre of which you stand on the deck of the 
vessel; consequently you must always look to your 
compass as if you were in its centre ; otherwise you will 
misapply the terms right and left as applied to a course 
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Thus, one point to the right of N.E. is N.E. b E. ; 
and one point to the left of N.E. is N.E. b N. 

But, one point to the right of S.E. is S.E. b S. ; and 
one point to the left of S.E. is S.E. b E., looking from 
the centre of the compass towards S.E. 

The direction in which the ship is steered is the 
compass course, which requires to be corrected for lee- 
way (if any is made), for variation, and for deviation, if 
an iron ship. 

I append the Names of the Points of the Compass, tcith 
their numerical and angular values. 



Names. 


Points. 


Anffles. 


Points. 


Names. 


North 


North 





0** 0' 
2 48: 
5 37 
8 26i 




• 


South 


South 


N. ^E. 


N. iW. 


1 

1:- 
1, 

li 


11 15 
14 3f 
16 52 
19 41 


1 

1: 
h 


S. AE. 


S. 3W. 


N.N.E. 


N.N.VV. 


. 1 

2 

2i 


22 30 
25 18} 
28 7J 
30 56| 


2 


S.S.E. 


S.S.W. 






2; 


2 










% 


% 






N.E. b N. 


N.W.iN. 


3 
3; 


33 45 
36 33| 
39 22: 


3 
3 


S.E. b 8. 


S.W. b s. 






3 


3 










3^ 


42 llj 


3} 






N.E. 


N.W. 


4 
4^ 

4} 


45 
47 48} 
50 37| 


4 

4J 

4| 


S.E. 


8.W. 




* 


n 


53 26| 


n 






N.E. b E. 


N.W.iW. 


5 


56 15 


5 


S.E. b E. 


S.W.3W. 




• 


5i 


59 3} 
61 52| 
64 4l| 


4 






E.N.E. 


W.N.W. 


6 


67 30 


6 


E.S.E. 


W.S.W. 






^i 


■ 


70 18} 


6} 










6 


• 


73 7| 


6} 










4 


■ 


75 56j 


6} 






E. *N. 


W. *N. 


7 
74 


78 45 
81 33} 


7 

7i 


E. dS. 


W.4S. 






84 22| 


H 










7* 


87 11} 


7} 






EaAt 


West 


8 


90 


8 


East 


West 
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THE VARIATION OF THE COMPASS. 

The magnetic needle, when unaffected by any sur- 
rounding iron, points to the magnetic poles of the earth, 
and the direction in which it trends at any place is 
called the magnetic meridian. As the magnetic poles 
are not coincident with the earth's true poles, which 
are the extremities of the axis of revolution, and be- 
tween which the true meridians trend, it follows that 
the magnetic meridian fm^ms an angle with the true 
meridian, and this is the Variation of the compass. In 
different parts of the world the variation differs, not 
only in amount, but also in direction ; thus, over the 
North Atlantic, the greater part of the South Atlantic, 
and the Indian oceans, the variation is called Westerly, 
inasmuch as the North-marked end of the needle lies to 
westward of the true North, while over the Pacific 
Ocean it is called Easterly, because the North-marked 
end lies to eastward of the true North. In British 
waters the variation ranges between 19° "W. in the 
Straits of Dover and 27° W. off the West Coast of Ire- 
land and off the Hebrides. 

You can understand that the two areas of easterly 
and westerly variation are separated by lines where 
there is no variation — i,e. where the magnetic needle 
shows true North and South; one such line trends 
through Eastern Europe, Asia, and Australia ; another 
runs through North America, the east end of South 
America, and the S.W. corner of the South Atlantic. 
Everywhere the variation is constantly undergoing a 
gradual change in its direction ; the annual change in 
our waters amounts to 8'. 

In London and off the Isle of Wight, where the 
variation is 19J° W., the true North is indicated by the 
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compass direction which we call N. by E. f E., or 
N. 19i° E. (in 1879). 

All charts are engraved true North and South, East 
and West; but in various places the compass is en- 
graved with its variation, which will easily be under- 
stood on inspection. 

You must learn to convert compass courses and bear- 
ings into true, and the converse, and to do it with 
facility. 

To correct compass courses and bearings for variation. 
Rule : — ^When the variation is westerly, apply it to the 
left of the compass indication ; when easterly, apply it 
to the right. 

Ex, Course by compass N.E.) with variation If points westerly, gives 

true course N.K.E. ;^ E., which is If points to left of N.E. 
Ex, Course by compass N., with variation 2} points westerly, gives 

true course N.N.W. J "W. 
Ex, Course by compass S. b W., with variation 2^ points westerly, 

gives true course S. ^ E. J E. 
Ex, Course by compass S.E. h E., with variation 2 points westerly, 

gives true course E. by S. 
Ex, Bearing by compass W. \ N., with variation If points westerly, 

gives true bearing W. & S. f S. 
Ex, Course by compass N. h W. J W., with variation } point easterly, 

gives true course N. f W., which is f point to right of 

N. i W. J W. 
Ex, Bearing by compass S.W. \ S., with variation \\ points easterly, 

gives true bearing S.W. b W, 

To reduce true courses and bearings to compass courses 
and bearings. Rule : — Apply westerly variation to the 
right of the true indication ; easterly variation to the 
left. 

Ex, True course W., with variation 2i points westerly, g^ves compass 
course N."W. b W, -J W., which is 21 points to right of W. 

Ex. True course N. i E., with variation 1| points westerly, gives 
compass course N.N.E. 

Ex, True course S.E. b S., with variation 2 points westerly, gives 
course to be steered S. b E. 
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Ex, True course 8. ^ E., with variation If points westerly, gives 

compass course S. h "W. J W. 
Ex, True course S.W., with variation J point easterly, gives compass 

course S.W. \ 8. 
Ex, True course E., with variation 1} points easterly, gives course to 

be steered E. d N. ^ N. 
Ex, True course E., with variation 2} points westerly, gives course to 

be steered 8.E. ^ E. f E. 

In British waters, to find the true course made good^ 
apply the variation to the left of the point steered by 
compass; on the contrary, to find the magnetic or com- 
pass course to be steered, apply the variation to the 
right ; because the Variation is Westerly. 



DISTANCE AND THE NAUTICAL MILE. 

The distance that a ship makes good is reckoned in 
nautical miles, and no other measure of distance is re- 
cognised in Navigation. This mile is the 21,600th part 
of the earth's circumference (360° = 21,600'), and is 
estimated to be about 6,087 feet, or 2,029 yards. It is 
roughly taken to be 1,000 fathoms, and hence a cable's 
length (which is the tenth part of a nautical mile) is 100 
fathoms. A nautical mile = 1*1528 statute mile. 

The knot is the equivalent of the nautical mile, and 
is the term generally in use in connection with a vessel's 
rate of sailing. When the rate is not determined by a 
Patent Log, the log-line and sand-glass are used : now, 
the length of a knot on this line must be in the same 
proportion to the nautical mile that the seconds of the 
glass are to the hour ; 3,600 sec. == 1 hour, and take 
G,000 feet = 1 mile ; but as 3 to 5 is in the ratio of 
3,600 to 6,000, hence, for the 14 seconds-glass the 
length of the knot will be 23*3 ft., being the result of 
14 X 5 -^ 3. This determination is the safe one of 
having the reckoning ahead of the ship. 
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LATITUDE AND LONGITUDE. 

Latitude without longitude, or longitude without lati- 
tude, is of no use in fixing the position of a place on the 
land or at sea ; both must be known for that purpose, 
and I must here offer a few words of explanation on 
the subject. 

The Latitude of a place is its angular distancOi Nbrtfi 
or South, from the equator, an imaginary circle round 
the globe, equidistant from the poles ; and it is reckoned 
from 0° at the equator to 90° at the pole. We in the 
northern hemisphere are in N. Lat. 

Now, you know we may sail either North or South. 
If, being in Lat. N., we sail N., we increase our lati- 
tude, or distance from the equator ; but by sailing S. we 
decrease our latitude. And note that the northing or 
southing we make is called difference of latitude, gene- 
rally written Diff. Lat. 

The latitude left (written Lat. left) may be a point of 
land, an island, or a lighthouse ; or it may be a spot on 
the ocean where, at any hour, an astronomical observa- 
tion had been taken to determine the position, and from 
which we had departed. 

The latitude arrived at (written Lat. in), if not deter- 
mined by an observation, is obtained by applying the 
northing or southing made good to the latitude left. 

Thus Lat. left + Diff. Lat. = Lat. in. 

The middle latitude (written Mid. Lat.) between two 
places is the latitude of the parallel passing midway 
between them ; hence half-way between the Lat. left 
and Lat. in. 

The Longitude of a place is the angular distance of 
the meridian passing over the place from the first 
meridian, reckoned on the equator. With us the first 
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meridian* is that of Greenwich Observatory, which is 
Long. 0^; and thence longitude is reckoned East or West 
to 180°. 

The difference of longitude is written Diff, Long. ; 
but you must note that a ship, when she sails east- 
ward or westward, though she makes difference of 
longitude, does not make it under that name ; in fact, 
the east or west distance by which she has departed 
from any meridian is called Departure, which has to be 
converted into difference of longitude by calculation, by 
inspection (as wHl presently be shown), or by projection, 
as on p. 33 ; and you will further note, that it is only 
on the equator that the minutes (') of longitude coin- 
cide with the miles of departure ; everywhere else a 
given number of miles of departure makes a greater 
number of minutes of longitude ; thus, on the 60th 
parallel, 30 miles of departure make 60' or 1° of 
longitude. 

Let us suppose our departure (written Dep.) converted 
into Diff. Long. ; then, being in Long. E., if our Diff. 
Long, be E., we increase our longitude, or distance 
from the meridian of Greenwich, but if our Diff. Long, 
is W., we decrease it. Similarly, being in Long. W., 
Diff. Long. W. will increase it, but Diff. Long. E. will 
decrease it. 

Much that has been said of latitude now also applies 
to longitude. 

Longitude left (written Long, left) implies the meridian 
whence the ship departed; and longitude in (written 
Long, in) is the meridian at which the ship has arrived. 

And Long, left ± Diff. Long. = Long. in. 

You can readily see that when a vessel sails true 
South or North, she does not change her longitude, 

* Meridians are great circles passing through both poles, and per- 
pendicular to the equator. 
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though^ of course^ slie has changed her latitude. And, 
conversely, if a vessel sails true West or East, she alters 
her longitude, though she has not changed her latitude. 
When she sails on any other course than true West or 
East, or true North or South, she alters both her lati- 
tude and longitude. 

THE USE OF CHARTS. 

The learner should supply himself with a small chart 
of the World, and one of the English Channel, which 
we will now suppose to be before him. 

Charts are representations of parts of the surface of 
the globe, constructed in such a manner as shall be 
most serviceable to the navigator* The projection 
used is that known as Mercator's, on which all the 
meridians are equidistant straight lines, and the dis- 
tance between successive parallels increases polarwise 
(see Chart, p. 20). 

I will explain this projection. You know that on 
the globe the parallels of latitude are small circles 
parallel with the equator, and that the distance be- 
tween any two near the equator is practically the same 
as that between any two nearer the pole. On the other 
hand, the meridians converge towards, and meet at, 
the poles ; they are widest apart at the equator, and 
the distance between any two meridians has already 
decreased, in latitude 60^, to half what it is at the 
equator. For the purposes of Navigation a map on the 
globular projection is useless. But what would be the 
consequence if the parallels and meridians were pro- 
jected into equidistant straight lines, as on the old 
plane charts P — great distortion of such parts of the 
earth's surface as lie in the higher latitudes ; and it is 
wonderful how the old navigators did so much with 
them. 
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The plane surface of the chart, to be useful in Navi- 
gation, must preserve the relations of length and 
breadth as they exist on the spherical surface of the 
globe ; and herein consists the excellence of Mercator's 
Chart. The meridians are parallel straight lines, and 
the degrees of longitude are all equal and equidistant ; 
hence, contrary to what is actually the case on the 
surface of the globe, the meridians are as wide apart in 
the higher latitudes as on the equator. To compensate 
for this distortion the parallels of latitude, which are 
parallel with the equator and at right angles to the 
meridians, have the degrees of latitude unequal, being 
extended in length in the same proportion as the 
degrees of longitude on the globe diminish ; and, con- 
sequently, the extension is the greater the greater the 
distance from the equator. The table used in the con- 
struction of such a chart is that called Meridional Parts 
(Tab. VI.) ; it gives the increase in length of small 
portions of the meridian, expressed in minutes of the 
equator. The most important advantage possessed by 
this kind of projection is the representation of the 
bearing and course between any two places as a straight 
line, which corresponds with the most important 
apparent fact in the mind of the seaman. 

Mercator's Projection has been compared to a cylinder 
unrolled : the cylinder, of indefinite length, being such 
an one as we might suppose to circumscribe the globe 
at the equator. 

The outermost parallels (see Chart on p. 20), at the 
North and South parts (top and bottom) of the chart, 
are the graduated parallels on which longitude is measured 
— nothing else ; distance never. 

The outerdiost meridians, on the East and West 
(right and left) sides of the chart, are the graduated 
meridians on which distance and latitude are measured. 
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The term graduated implies division into degrees ; and 
when the scale is large into minutes (miles) of arc also. 

The North point of the compass on the chart is 
always indicated by a fleur-de-lM^ or other device ; in 
the true compass the N. and S. line coincides with the 
meridian. 

To find t/ie course by the chart between any two 
places^ A and B: lay the edge of the parallel rules over 
the two places, then slide them (preserving the direc- 
tion) till the edge of the rule is on the centre of the 
nearest compass, and read off the course indicated. 

The bearing of a place from the ship is got by a 
similar process. If the compass is true, allow easterly 
variation to the lefty westerly variation to the right, to 
get the correct magnetic course to be steered. 

To find the distance between those two, or any other 
two places on the chart : measure off with a pair of 
dividers h^lf the distance between them ; opposite the 
middle point, on the graduated meridiem, place one leg 
of the dividers, and with the other leg measure upwards 
and downwards ; the number of degrees (converted into 
miles) between the two extreme points gives the dis- 
tance nearly. 

To find the latitude of a place by the chart : take be- 
tween the points of the dividers its distance from the 
nearest parallel, and refer this distance to the same 
parallel on the graduated meridian ; then read off. 

To find the longitude of a place by the chart : take 
between the points of the dividers its distance from the 
nearest meridian, and refer this distance to the same 
meridian on the graduated parallel ; then read off. 

By a similar process a ship's place on the chart is 
pricked off. 

The soundings, in fathoms or feet, as specified on the 
chart, are given for low water ordinary spring tidep 
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What is the distance from the western extremity of 
Cherbourg Breakwater to the Needles Light P Also 
the true course, and the magnetic bearing or course by 
compass P 

Am. Distance 59| miles — ^true bearing about N. I E. 
— course to be steered by compass N.N.E., the varia- 
tion being 20i° W. in 1880. 

This result is thus arrived at : the compasses are 
placed with a point at each of the given places, and 
they are then applied to the nearest graduated meri- 
dian at the side of the chart. The large parallel rulers 
are then placed with the edge lying from place to 
place ; the rule is then worked to the engraved compass 
on the chart, showing the true and the magnetic bear* 
ings, when it will easily be seen how the true and 
compass course is ascertained. 

When two distant objects are recognised, the ship's 
place may be thus pricked down on the chart. 

JSx. Going down Channel, the Start Point bore by 
compass E.N.E., and the Eddystone bore N. f W. 
Apply the parallel rule to the engraved magnetic 
compass, lying along the E.N.E. point, and work the 
rule until its edge touches the Start Point or Light, 
and draw a pencil line along its edge on the chart. 
Apply, in like manner, the N. f W. line to the Eddy- 
stone. Where these two lines cut each other, there is 
your vessel. Apply the respective distances of the two 
points from the ship to the nearest graduated meridian, 
audit will be found that the Start is 22| miles, and the 
Eddystone about 15^ miles, distant from your vessel. 

To ascertain the ship's place from only one known 
point, will be explained by the method of " taking a 
departure," farther on. 

What is the course and distance from CapeFinisterre 
to the eastern extremity of Madeira P 
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Ans. Digtance 11° 40' or 700 miles; true course 
S.S.W. i W. (westerly). Should the variation be two 
points westerly, then the compass course will beS.W. ^W. 
The distance was found after placing the compasses on 
each position, by transferring them to the graduated 
meridian at the side of the chart, nearly opposite the 
two points in question, with one point of the compasses 
as much above one position as the other point is below 
the other position. Here it will be found, that one 
point of the compasses being on latitude 32°, the other 
point will rest on latitude 43° 40', when there will be 
11° 40' of latitude between them ; and as each degree 
equals 60 miles, the distance in miles will be 700. For 
great distances the middle latitude should be found. 

JSx, The ship by observation is found to be in lat. 
46° 38' N. and long. 13° W. « Prick the ship's place'' 
on the chart. 

Ans. On or close to the spot marked P on chart, 
p. 20. 

Ex. The ship sailed from the eastern extremity of 
Madeira 617 miles or knots ; true course N. W. f W. — 
where is she ? 

Ans. Off the eastern extremity of St. Michael's, 
Azores. 

TIDES. 

The time elapsing between two high waters may be 
said to be 12^ hours ; thus, if it is high water at noon, 
it will again be high water at 12^ in the night — low 
water occurring in the intermediate time. 

To know the time of high water, put down the time 
of the moon's meridian passage for the day, taken from 
page iv of the month in the Nautical Almanac : to this 
add the time of high water on the full and change of 
the moon at or near the pprt required, from the Tide 
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Table of the Nautical Almanac, or any other Tide 
Tables. From their sum subtract 12 hours 24 minutes, 
or 24 hours 48 minutes, as the sum may exceed those 
numbers, and the remainder will be the time of high 
water always at p.m. 

Ex. When will it be high water at Dublin Bar, July 
28, 1882 P 

n. M. 

Moon's meridian passage . . 10 29 (Kaut. Aim., July, p. iv.) 

Dublin Bar (H. W. at F. & C.) 11 12 

21 41 
12 24 



Ans, High Water at Dublin . 9 17 f.m. 

Note. — The high water (F and C) for Dublin Bar is 
taken from the Tide Table of the Nautical Almanac for 
1882, p. 470. 

But if you look to pp. 468-7 of Nautical Almanac 
for 1882 you will there see the mean time of high water 
at London Bridge for every day in the year, respecting 
which read the instructions at the end of the Almanac: 
on the two following pages you will find the time of 
high water, on the full and change of the moon, for a 
number of places around and near the British Islands; 
these are the tidal Establishment for the given ports. 
Now, for any given port take the difference between its 
establishment and that of London Bridge, which is 
Ih. 58m. This difference is a constant to be applied, 
according to the following rule, to the tidal hour at 
London Bridge for any given day, to get the a.m. and 
P.M. times of high water at the required port. 

Rule. — If the tidal establishment at the port is 
greater than that at London Bridge the constant is 
to be added ; if otherwise, subtracted. 

Ex. Find the time of high water a.m. and p.m. at 
the Land's End, June 20, 1882. The establishment a^ 
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the Land's End being 4h. 30m., and that at London 
Bridge Ih. 58m. ; the diflEerence, 2h. 32m., is the con- 
stant to be added to the London Bridge times. 

London Bridge . . . . 4 40 a.m. 4 59 p.m. 
CoxiBtant+ . . . . 2 32 2 32 

For Land's End . . .7 12 a.m. 7 31 p.m. 

But the best book for your use is that entitled 
" Tide Tables for the British and Irish Ports," pub- 
lished every year by the Hydrographic Department of 
the Admiralty. It is full of information respecting 
the tidal hours and streams around the British Islands ; 
gives the constants to be applied ; and the tidal estab- 
lishments of all the principal ports on the globe. 

LEEWAY. 

If, at particular times, especially when close-hauled 
with a stiff breeze, you look astern, you will see that 
the tcake of the ship makes an angle mth her fore and aft 
line. Hence it is quite certain that she cannot be pro- 
gressing in the direction of her apparent course ; this 
angle is termed leeway, as the tendency is to leeward, 
ovfrom the wind. The build and trim of the ship, the 
quantity and set of sail, closeness to the wind, velocity 
.through the water, &c., all have their effect in pro- 
ducing leeway, which, when made, must be allowed 
for on the course steered, to the right if on the port tack, 
to the left if on the starboard tack, and it must be put 
down in the log as a 5, i, or whole point, or more as 
you estimate it. 

JSx, Course by compass N.N.E., wind N.W. b N., with } point of 

leeway, gives corrected course N.N.E. J E. 
Ex, Course by compass 8.E., wind S. b W., with f point of leeway, 

gives corrected course S.E. f E, 
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The various denominations of Sailing are — Plane 
Sailing, Traverse Sailing, Parallel Sailing, Middle 
Latitude Sailing, Mercator Sailing, Current Sailingi 
and Great Cirde Sailing ; all these, except the last, are 
more or loss connected with the solving of a Day*9 
Work, Plane Sailing is the resolution of the di£ferenc6 
of latitude and departure from a given course and dis« 
tance, and vice versd. Traverse Sailing is the deter- 
mination of the course and distance made good derived 
from a number of courses and distances sailed within a 
limited time. Parallel, Middle Latitude, and Mercator 
Sailing are used in connection with the Day's Work 
in finding the longitude in ; but they are also useful in 
other parts of Navigation, especially the latter sailing, 
by the aid of which we arrive at the course and distance 
between two distant ports. The different methods of 
solving these are by — 1. Construction ; 2. Calculation ; 
and 3. Inspection. 

The method by inspection is that in general use among 
navigators; the solutions are obtained by the aid of 
Traverse Tables 4 and 5, and by Table VI. called 
Meridional Parts. I shall here collect together the 
Bules appertaining to the use of these Tables. These 
Kules, and the examples attached to them, you should 
carefully go through, so that in subsequent parts of the 
work it will merely be necessary to briefly refer to 
them; you should also endeavour to acquire great 
aptitude in the use of the Tables for the different pur* 
poses to which they are applicable. 

I must also remark that for those who like to see a 
solution of a problem by means of a diagram or mathe- 
matical figure, the method by construi^tion has bQeu 
introduced. 
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GIVEN THE COURSE AND DISTANCE TO FIND THE 
DIFFERENCE OF LATITUDE AND DEPARTURE. 

Note. — If the course is in points of the compass use 
Traverse Table 4, if in degrees use Table 6. Also, if 
the course is less than 4 points, or 45 de^ees, enter the 
Table, reading the headings of the various columns 
from the top of the page ; if the course exceeds 
4 points, or 45 degrees, read from the bottom of the 
page. 

Hx. Course N. ^ E. ^ E. {i.e. l\ points), and dist. 39 miles, give diff. 

lat. 37-3' N., and dep. 11-3' E. 
Ex. Course N.E. f E. {i.e. 4| points], and dist. 81 miles, give diff. 

lat. 48-3' N., and dep. 65-1' E. 
Ex. Course N. 37° W., and dist. 58 miles, give diff. lat. 46*3' N., and 

dep. 34-9' W. 
Ex. Course S. 61"" E., and dist. 94 miles, give diff. lat. 45 6' S., and 

dep. 82-2' E. 

Should the distance exceed 300 miles, halve it, and 
enter the Table with the half ; then, having taken out 
the corresponding diff. lat. and dep., double them. 

Ex. Course 40°, and dist. 422 ; turn to course 40°, and dist. 211, which 
give diff. lat. 161*6', and dep. 135*6' ; these doubled give diff. 
lat: 323*2', and dep. 271*2'. 

Note. — ^You can understand that if your course is 
less than 4 points, or 45 degrees, you are sailing nearer 
to a meridian than to a parallel, and hence making 
more northing or southing than easting or westing. 
With the course greater than 4 points, or 45 degrees, 
you arc sailing nearer to a parallel than to a meridian ; 
and, therefore, making more easting or westing than 
northing or southing. Difference of latitude must be 
N. or S. ; departure must be E. or W. With the 
course exactly 4 points, or 45 degrees, the diff. lat. and 
dep. are equal. 
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GIVEN THE DIFFERENCE OF LATITUDE AND DEPARTURE 
TO FIND THE COURSE AND DISTANCE. 

Note, — Use Traverse Table 5 ; then, if diff. lat. is 
greater than dep. enter Table, reading the columns 
from the top of the page ; if dep. is greater than 
diff. lat. read from the bottom. If you do not find the 
exact numbers, take the nearest to them. 

i:x. Diff. lat. 63-8' N., and dep. 17-1' E., give ooone N. 15* E., and 

dist. 66 miles. 
Ex, Diff. lat. 45-7' S., and dep. 93-4 W., give course S. 64" W., and 

dist. 104 miles. 

Note, — ^Tou will see that the course is named from 
N. or S. towards E. or W., according to the diff. lat. 
and dep. 

PARALLEL SAILING BY INSPECTION. 

Note, — When sailing on 'a parallel, distance and 
departure are convertible terms. 

To find the difference of longitude, — Enter Traverse 
Table 5 with the given latitude, as if it were a course, 
and find the departure in **Lat." column, then the 
corresponding, distance in " Dist." column will be the 
Diff. Long, required. 

Ex. On the parallel of 50°, the dep. made being 60*4 miles, in 
Trav. Tab. 6, with course 50° and dep. 60*4, sought in "Lat." 
column, gives 94' in the *<Dlst." column, which is the diff. long. 

MIDDLE LATITUDE SAILING BY INSPECTION. 

To find the difference of longitude, — This is like 
parallel sailing. Use Traverse Table 5 ; with the Mid. 
Lat. as a course and dep. in "Lati" col., the Diff. 
Long, is found in the " Dist." col. 

Ex. Mid. lat. 44", and dep. 103' (in «« Lat." column), give diff. long. 
143' in " Dist.-' column. 

c2 
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Ex. Mid. lat. b\\% and dep. 96-2' ; take 51** and dep. 96-3' (in "Lat." 
colamn), for diff. long. 153' ; then 52% and dep. 96', give diff. 
long. 156'; hen ce, the sum of 153 and 156 divided by 2 gives 
154^' as the diff. long, for mid. lat. 51^°. 

Note, — Wlien making up tlie Dead Reckoning, if the 
Lat. isless than 55°, the Diff. Long, as found by the method 
of Middle Latitude is sufficiently accurate for the ordi- 
nary purposes of Navigation. 

MERCATOR SAILING BY INSPECTION. 

To find the difference of longitude. — From Table VI. 
take out the " Meridional Parts '' for the Lat. left and 
Lat. in. When both latitudes have the same name take 
the difference of the Mer. Parts, but when one latitude 
is N. and the other S., take the sum of the Mer. 
Parts, for the meridional difference of latitude. Then, 
enter Traverse Table 4 or 5 with the course, and find 
the Mer. Diff. of Lat. in " Lat." column, from the 
side of which take out the "Dep.'* for the required 
Diff. Long. 

Ex, Lat. left 49" 50' N. Mer. parts (Tab. VI.) • , 3459 
Lat. in 51° 40' N. „ „ . . 3633 



Mer. diff. lat 174 

Let US say the course made good is N.W. by If ., or 
N. apt. W. 

Then, by Trav. Tab. 4; under 3 points, with Mer. Diff. 
Lat. 174 in " Lat." col., we get in Dep. col. 116 for 
Diff. Long. 

General Note, — ^When near the Equator, and the 
Latitude is less than 4° or 5' the Departure may be 
taken as the Diff. Long. 



General Observations, — It is first necessary to find 
the ship's place by the Dead Beckoning, or by Account, 
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as it is frequently termed. The Dead Reckoning is an 
account of the ship's circumstances from the noon of 
one day to the noon of the next, which account is 
hourly kept on what is called the log-board, the con« 
tents of which are termed the log^ — the working it off, 
the dat/^8 work. 

When we read from the log that the ship at noon 
was close in at the Lizard Point, and that imtil 3 p.m. 
she sailed W. at 6 knots or miles an hour, it is a very 
simple operation to discover that she may be 18 miles 
W. of the Lizard. But when we have to take into 
the account the variation of the compass, the force and 
direction of the tide, and the quantity of leeway, the 
investigation becomes more complex. What is re- 
quired to be accurately learnt is, the true rate at which 
the ship changes her place, and the real direction or 
course she takes. 

Supposing the Patent, or other log, to denote a speed 
of 7 knots an hour, it by no means follows that the 
ship is making good that rate ; for should she be going 
against a tide flowing 3 knots an hour, the vessel has 
changed her place by only 4 knots ; and conversely, 
should she have had a similar tide in her favour, she 
has accomplished a distance of 10 miles ; this deduc- 
tion or addition of the rate of tide must be alone 
guided by experience, the force of the stream varying 
at every hour of the tide. When the ship is well out 
at sea, she is not affected by the tide, as it creates no 
stream ; in the open ocean the tidal wave sweeping 
along, but causing no more current than an ordinary 
billow. But, on the other hand, ocean currents exist 
independently of all tide, and are sometimes constant, 
sometimes variable, both in strength and direction. 
These probably have been as disastrous to shipping as 
they ar^ practically imperceptible, and to be detect**'' 
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only by the ship's place found by Observation being 
widely different from that by Account. Should you 
be becalmed^ a boat may be put out, from which is 
lowered to a great depth some heavy weight ; when, 
the boat remaining as still as though it was anchored, 
by observing the course and drifting of the ship from 
the boat, an estimate may be formed of the direction 
and velocity of the current. 

The estimated current should be carefully noted in 
the log; also the quantity of leeway, as a quarter, 
half, or whole point of the compass, attached to the 
course on which it is made ; the direction of the wind 
and hourly rate of sailing ; not forgetting the variation 
for the locality you are navigating ; and the deviation 
of the compass if the ship is of iron, or composite. 

A day's work. 

The reader is now assumed to have a clear under- 
standing of the preparatory work of Navigation, and 
I shall proceed to the day*% work. 

There are two kinds of days — the astronomical or 
seaman's day, and the civil or landsman's day. The 
latter commences at midnight, and terminates at the 
following midnight, being divided by noon, the time 
before noon being noted as a.m. {ante-meridiem), the 
latter division being noted as p.m. {post-meridiem). 

With the astronomical day it is always p.m. ; for, 
instead of from midnight, it commences at noon, and 
continues until the succeeding noon. Thus, what a 
landsman or civil time would indicate by June 21st, 
3 hours A.M., Le, 3 hours after midnight, the sailor or 
the Nautical Almanac would express as June 20, 15 
hours ; but this latter expression will not come into 
use until we are required to find our longitude by chro- 
nometer, as explained farther on. 
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In keeping the logi the day, as alrleady observed, 
commences at noon, and terminates on the following 
noon. The hours are placed in succession, but instead 
of carrying them on to 24, they recommence after 12, 
in accordance with the arrangement of time-pieces. 
The first figure put down on the log-board is 1, meaning 
one o'clock. Whatever then is written down to that 
figure indicates what, has occurred from the previous 
hour up to that hour : thus, the first line of the follow- 
ing table indicates that from noon to one o'clock the 



H. 

1 


K. 
4 


F. 
2 


CoursM. 


Winds. 


Leeway. 


HemorkB. 


W. 


S.S.W. 

s. Ve. 

• • 


• • 




















































9 


6 


6 


S. W. b w. 











H. X. F. denote the columns appropriated to the hours, knots, and 
furlongs made good during these hours. 

ship has sailed 4 knots (or miles) and 2 furlongs 
(J mile) ; the course was "West by compass, the leeway 
amounted to one point and a quarter of the compass, 
which must be allowed from the S.S.W. wind which 
was blowing. Again, the last line of the table indi- 
cates that from 8 till 9 o'clock the ship sailed 5 knots 
and 6 furlongs, steering by the compass a S.W» b W. 
course, with one and a half points of the compass to be 
allowed for leeway from the wind. And similarly for 
other hours through the 24. 

This to the learner may at first appear to be some- 
what puzzling, but it will soon cease to be so, if taken 
in its proper time. 
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Ex. Supposing a ship has sailed true S.W. 80 miles 
from the Land's End, we thus set about to find her 
place on the chart. 

1. By Inspection. — ^Enter Trav. Tab. 4, with course, 4 points (S.W.) 
and 80 miles of dist. ; we get diff. lat. 66-6' S. and dep. 66*6' W. 

(Land's End) lat. left 60' 4' N. Mer. parts (Tab.VI.) 3481 

Diff. lat. 66-6', say 67 S. 



Lat. in 49 7 N. 



„ „ „ 3393 



Sum of lat. left and in 99 11 



Merid. diflE: lat. 88 



Middle lat. 49 36 



Entering Tab. & with mid. lat. 49^" as a course and dep. in lat. 
column we get 87' as diff. long, in dist. column. 

Or, in Tab. 4, entering with bourse 4' poults (S."W.) fetid merid. diff. 
lat. 88 in lat. column, we get 88 as diff. long;, in dep. column. 

Then, (Land's End) long, left 6** 43'' W. 
; ; Diff. long. 87' W. = 1 27 W. 

By Mid. lat. ; Long. in= 7 10 W. 

Hence a true S.W. course and run of 80 miles from the Land's End 
brings us into Lat. 49° 7' N., Long. 7" 10' or 7** 11' W., according to 
whether we take Middle Latitude or Mercator Sailing ; and this posi- 
tion you can prick on the chart. 

We shall now proceed to show the method by Con- 
striiction. With the pencil-compass we form any con- 
veniently sized circle ; then, drawing two diameters 
cutting each other at right angles, the four extremities 
now represent the cardinal points of the compass (see 

fig. 3). 

Each quarter of the mariner's compass is divided 
into 8 points, and we now set the pointed compasses 
so that the space between their points shall equal an 
eighth of a quarter of this compass ; in other words, 
one point being on s, the portion of the circle between 
S and jy contains just eight of the q>aces between the 
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points of the steel drawing compass. Now S.W. (the 
ship's true course) is south, 4 points towards the west. 
Place the compasses then on S, and count o£f 4 points 
in the direction of IF to a; b will represent the point 
sailed from, or the Land's End, — b a, the true course 
steered. From b through a draw a line of any convenient 
length, and from the scale on the protractor take with 
the compasses a space equal to 80 miles, which prick off 
from b on the line b a. We will suppose c to be the 




point to which the compasses reach, and which will 
now represent the ship's place. From this point draw 
c rf at right angles to b s produced any length to meet 
it ; or, which is the same thing, parallel to the line 
W £; to do which, place the parallel ruler along JF £, 
and work it to c, and draw from c the line c d. This 
triangle will now exhibit the following: the angle 
c b S formed by the lines b c, b d, will be the course 
made good ; b c, the distance made good ; b d, the 
difference of latitude ; and d c, the dejjariure, wh ' 

c3 
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is not termed the differeiice of longitude, because, 
owing to the meridians converging towards the poles, 
the proportions of this line will not truly represent the 
difference of longitude. 

As, in our figure, b c equals 80 miles, on taking b d 
in our compasses and applying it to our scale, we shall 
find it equal to 57 miles, which is now our difference 
of latitude. We must now learn our difference of longi- 
tude, which is not truly represented by c d, and for 
which purpose we must have recourse to Table VI. 

(Land's End.) Lat. left 50° 4' N. Meridional parts 3481 
Diff. of lat. 67 S. 



Latitude in 49 7 N. Meridional parts 3393 

Meridional diff. of lat. 88 miles. 

As we have sailed southerly, we must have lessened 
our northern latitude ; therefore 57 miles, our differ- 
ence of latitude, must be subtracted to give us our 
latitude in, the meridional parts of which being sub- 
tracted from those of the latitude left, give the meri- 
dional difference of latitude, viz. 88 miles, which, being 
measured in the direction of b d, give us b e. From the 
point e draw e/ parallel to dc; efia our true difference 
of longitude in miles, which must be added to, or sub- 
tracted from, the longitude left, accordingly as we have 
increased or diminished our distance from Greenwich, i.e. 
have been sailing westerly or easterly. Here we must 
add the difference of longitude to the longitude left, to 
find the longitude in, as we have sailed westerly, and 
increased our distance from Greenwich (see p. 32). 



We are now, I trust, prepared to deal with the fol- 
ding daf/'s icork, noted down on the log-board-; 
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Thb Loo-Boi&D. No. L 



H. 


5 


F. 


Connet. Windii. 


Leewfty. 


1 

Bemarka. 


t 1 


4 


8.W. N. i W. 




• Latitude at noon, — 


' 2 


6 






48' o3' N. 


3 


6 




f 


Long. 10^ 19' W. 


4 


4 


4 . N.W. 4 N. 






5 


4 


1 






6 


4 


W.*S. ' 


1 


1 


7 


4 


' 






8 


3 


6 






9 


3 


2 






10 


3 








11 


3 


N.W. i W. 8.W. b W. 


1 




12 


3 


( 






1 


2 


1 




Variation, — 


2 


2 
3 

4 


1 

1 • 




2} pointa W. 


4 








5 


4 


1 






6 


4 


4 8. 6 £. 


J 




7 


4 


4 






8 


5 


1 
t 






9 


5 










10 


5 




W. 


8.8.W. 


i 




11 


5 












12 


5 












Con: 




iHst. 
54in 


Diff. 

of 

Lat. 

47' 

S. 


t)ep. 

42' 
W. 


Latitude N. 


Difr. 

of 
Long. 


Longitude W. 


Bearing 

aud Dist. 

of Madeira. 


me. 


Aco. 


Obfl. 


Ace. Obs. 


S.42 


^W,i 


48' 6' 




64' W. 


1 

ir 23' 


S. Hi°W. 
954 m. 



supposing that we had left a port in Ireland, and had 
arrived at Lat. 48° 53' N., Long. 10° 19' W,, which we 
will take as a point of departure. The meaning of the 
above is, that from 12 at noon until 5 o'clock the dis- 
tance run was 24 miles, course S.W. with the wind 
N. b W, and N.W. b N., but making no leeway. From 
6 o'clock until 10 the run was 18 miles, the compass 
course W. J S., wind still N.W. b N., and the ship 
making leeway to the amount of ^ a point of the com- 
pass, — ^and so on with the rest of the log. 
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DAlf's WORK BY INSPECTION. 

We will proceed to get the result of the above day*8 
tcork by inspection ; I will set it down in full, and after- 
wards explain it seriatim^ in which case you can readily 
refer back. 



True CoiiTBes. 


Dist. 


Dlfl. Lat. 


Departnie. i 

1 


N. 


s. 


E. 


W. 


S. If W. 
S. 4| W. 
N. 6J W. 
S. 3f E. 
S. 6W. 


24 
18 
21 
19 
15 


7-1 


22-6 
12-1 

14-1 
6-7 


12-8 


1 
8-1 
13-3 
19-8 

13-9 


M 


64-5 

7-1 


12-8 


65-1 
12-8 


Diff. Lat. 


47-4 


Dep. 


42-3 



Diff. lat. 47-4' S. \ .^ . m,„^ rr.. . J Course S. 42'^ ^ 
Dep. 42-3' W. / 8^^® "^ ^'*^- ^*^' ^ } Dist. 64 milee. 



Lat. left 
Diff. lat. 

Lat. in . 



48" 63' N. 
47 S. 



48 6 N. 



Long, left . . 10^ 19' W. 
Diff. long. . . 1 4 W. 

Long, in . . 11 23 W. 



Sumoflats. 96 59 



Mid. lat. . 48 30 



Mid. lat. 48^** as course. \ In Trav. Tab. 5 give 64 in '* Dist." 
Dep. 42*3' in " Lat.*' col. j col., which is diff. long. ' 

Finally, prick off the ship's place on the chart in lat. 48° 6' N., long. 
11° 23' W., which is the result of dead reckoning, if you haye not the 
position by observation. 

1. The courses steered have to be corrected for leeway 
(if any), and for variatioUr The first course on the log- 
board, p. 35, is S.W. with no leeway, but corrected for 
Tar. 2^ points W. (to left hand) gives true course 
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S. 5 W. f W., or S. 1 J pf. W. ; the total distance run 
on tliat course is 24 miles. The second course steered 
W. b S. has i pt. leeway with the wind N.W. b N., 
which allowed to left (from the tcind) gives W. 6 S. ^ S. ; 
and this corrected for Var. 2^ pt. W. gives S.W. ^ W., 
or S. 4^ pt. W., with distance 18 miles ; and similarly 
with the other courses and distances. 

2. Havings got the true courses^ draw a tabular form 
as shown, and mark the headings as you see on p. 36 ; 
then enter the true courses in the first column, and the 
distances run on each course in the second column. 

3. Enter Traverse Table 4 with the first course and 
distance, and take out the difi*. lat. and dep. corre- 
sponding ; in this case course If points and dist. 24, 
give diff. lat. 22*6 and dep. 81 ; the diff. lat. being 
entered in S. col., and the dep. in W. col., because 
course is S. and W. Proceed similarly with the other 
courses and distances, and fill in the N., S., E., and 
W. columns. 

4. Next find the sum of each of columns marked N., 
S., E., and W. ; after which take the difference between 
the N. and S. quantities for the true. diS. lat. ; also 
take the difference between the E. and W. quantities 
for the true departure. 

6. With the true diff. lat. and dep. just found, 
enter Traverse Table 5 for the course made good, and 
the corresponding distance (see p. 36, and also p. 27). 
The course must be named after the diff. lat. and dep., 
in this case S, and W. 

6. To the lat. left apply the diff. lat. to get the lat. 
in or arrived at ; in this case, being in lat. N., and 
having made Southing you have decreased your lat, 
(see p. 15). 

7. Proceed to find the middle latitude — ie, the laf.. 
midway between the lat. left and lat. in. 
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8. Enter Traverse Table 5 with the mid. lat. as If 
It were a course of so many degrees, and run the finger 
down the lat. column until you find the number corre- 
sponding to the dep. ; in the annexed column of dis- 
tance you will find the number of miles that must be 
taken as the diS. long. 

9. To the long, left apply the difil long, to get the 
long, in ; in this case the ship being in long. W., and 
having made westing, you have increased your long, 
from Greenwich. 

This explanation, with what has previously been said 
In other parts of the work, will be suflBicient, if you have 
carefully read the rules, studied the examples, and 
gone through the foregoing day's work in such manner 
as to understand its meaning. The method by inspection 
is that used at sea. 

Other days' works will be given, but I shall merely 
work them out by Inspection, leaving you to follow the 
diflferent results step by step. 

It now remains to show you the method by con- 
struction. 

day's work by construction. 

Let every day^s work that you Intend to project be 
done in the following manner ; and let every part of the 
work be put down in the same part of the paper, which 
will serve much to prevent confusion or mistakes. 

I will first give some information as regards the 
scale on which the diagram is to be formed. Let your 
compass representation be on a large scale, and your 
traverses on a small one. Take, then, the protractor, 
and observe the notch (|) thus In the centre of its 
lower edge, as previously mentioned ; put one point of 
the pencil-compasses to this, and extend the pencil to 
the outer extremity of the protractor. With this dis- 
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tance fonn a circle, and draw a diameter up and down 
the paper : the extremities of this will now represent 
the N. and S. points of the compass. We must now 
draw another diameter at right angles to this one. To 
do this, place the notch to the centre of the circle, and 
with the edge of the protractor lying along the N and 
S line, opposite the line 90, on the opposite edge of the 
scale, make a mark on the paper ; through this mark 
and the centre of the circle draw the diameter W E, 
which will be at right angles to the line N S, and its 
extremities will now represent the W. and E. points of 
our compass (see fig. 4). 

N. 



^^^ ^: 




1 


«.W. 


1 


24 


2 


W. A S. J s. 




18 


3 


N.W. 


1 


21 


4 


S. * E. J E. 




19 


5 


W. JN. 


L 


Id 



Variation 2J W. 
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"We have now drawn tlie compass, and must look 
again at the log. We see that there are five courses 
steered which have to be corrected for keway : then, on 
a comer of our paper, we place a kind of 'traverse table,'' 
adapted for the five courses, with the distances run on 
each, and the amount of variation beneath them (see 
p, 39). During the first course there was no leeway- 
made ; • therefore the course is entered precisely as it 
is entered in the log. In the second course there was 
^ point of leeway; this, as has been said, is to be 
allowed for from the wind, which, being N.W. b N., 
the course is entered W. J S. ^ S. : for similar reasons, 
the other courses will be as entered in*our Table. The 
variation of the compass is to be noticed presently. 

Open the pointed compasses so that their space shall 
divide the whole circle into 32 equal spaces ; or what 
is the same thing, one -quarter of it into 8 equal parts. 
When this is accomplished, the space within the com- 
passes will represent one point of the mariner's com- 
pass. When this quantity has been once ascertained 
to great exactness, find some measure of it on the pro- 
tractor, to be preserved for all future occasions. 

The first course being S.W., we wish now to know 
where in our compass this point will fall. Take the 
compasses just set, and count off 4 points from S. or 
W. ; mark the spot on the circumference, and close to 
it, on the outside of the circle, write the figure 1. In 
marking the second course, do not alter the compasses, 
but, measuring one point from W., turn them on to the 
second point, and place by the eye the dot with its 
figure 2 midway between them. In a similar manner 
the other courses are to be marked on the circum- 
ference. 

We must now bring into use the scale of little squares 
on the protractor, alluded to near the beginning of this 
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treatise (p. 6). As there explained, with another pair of 
compasses take off 24 miles ; place the parallel ruler on 
the centre of the circle and on dot 1. Placing one 
point of the compasses on the centre of the circle, prick 
the paper at the edge of the ruler with the other point, 
close to which write figure 1. With the compasses 
take from the scale a distance of 18 miles ; now place 
the parallel ruler running from the tjentre of the circle 
to fig. 2 on the circumference, and work the ruler until 
its edge falls on fig. 1, uithin the circle : in placing one 
point of the compasses on this point, place the other 
point along the edge of the ruler, and prick the paper 
as before, which mark as 2; and so on for the other 
courses, always commencing from the centre of the 
circle, and working the ruler to the preceding figure. 
When thus arrived at the last course 5, draw a line 
from it to the centre of the circle ; and now we have 
to apply the variation of the compass, which in this 
instance being 2\ points westerly, we must allow 
towards the left hand. Take the compasses which 
have been set to one point, and from where the line 
from 5 to the centre cuts the circle, count off 2\ points ; 
mark the place on the circumference, and draw a line 
from the centre through it, equal in length, to that 
from the centre to fig. 5. This last line will now give 
the true course steered and the distance made good, to 
ascertain which, we have only to apply the distance to 
our scale to know the number of miles (64), and the 
protractor to measure the angle or course steered, 
which will be found to be S. 42° W., or, measuring on 
the circumference of our drawn compass, S.W, J S. 
As before explained, we now draw a line from the 
ship's place at right angles to N S or parallel to W E. 
This marks our difference of latitude made during the 
day : we take, then, the distance from where this cuts 
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the line N S to the centre of the circle, and, applying it 
to the scale, find it to he equal to 47 miles. Now, as we 
were in north latitude, and have sailed towards the 
south, we must have diminished our northern latitude ; 
therefore these 47 miles must be deducted from the 
latitude left, placing us in lat. 48° 6' N. 

Lat. left 48** 63' N. . . Mer. parts 3371 Long, left W 19' W. 
Diff. of lat. 47 S. Diff. of long. 1 4 W. 

Lat. in 48 6 N. . . Mer. parts 3301 Long, in 11 23 W. 

Meridional diff. of lat. 70 

From Table VI. we write down the meridional parts 
for the latitude left, as also the same for the latitude 
now in, and taking their difference, we have "the 
meridional difference of latitude," here equal to 70 
miles. We take 70 miles in the compasses from the 
scale, and prick them off from the centre of our circle 
on the line N S produced to any length : from this last 
point we draw a line parallel to the line of departure 
until it cuts the line of distance produced to meet it. 
This last line, measured by the scale (64 miles), gives 
us our true difference of longitude. These 64 miles 
equal 1° 4', and as we started in west longitude, and 
have sailed westerly, we have increased our west longi- 
tude ; therefore this must be added to the longitude 
left, placing us in long. 11° 23' W. Having now the 
latitude and longitude, we prick the ship's place on 
the chart. 

From this spot we have now to determine the course 
to be steered for the next point to be made for, and its 
distance from us. In this instance it is Madeira. Place 
the parallel ruler on the ship's place and the island, 
and work it to the engraved compass which here gives 
S. b W. J W. for the trm course : apply the variation 
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2i points "W. to the right hand, and wo have S.W. i S. 
for the compass course. Tako the distance on the chart 
betireen the ship's place and ]iladeira, and applj it to 
the graduated meridian on the side of the chart, and 
we have about 954 miles for the distance. Or, tho 
course and distance may be computed by Mercator'a 
Sailing as on p. 55. 

Tub Loq-Boahd. No. II. 
Xott. — T BigniGoB tentlu of a knot. 



H. 


K. 


T. 


Coaaet. 


Wind*. 


iTy 


Bemulo. 


1 


6 


~^ 


K.W. 


E. 





KooQ. DepMiureUken 

from ths West point of 


2 
























Madeira in Lat. 32" 48' N., 














Long.l7"17'W.;bearit.g 








N.N.W. 


B.N.B. 


i 


by campnu E.N.E. 12 














mitee. 






















N.W.JN. 


N.E. * N. 


2 




10 














11 














12 
















6 




N.W. 


N.N.E. 


ii 




















































W.N.W. 


N. 


H 


For the last 10 hours a 














current aettinp M.S.B. by ; 
compass at 2f miles per | 














10 
11 




1 








la 


A 


1 











N.B. — The first course is the Departure bearing, to be 
reversed and corrected for Variation ; then come the 
various courses in succession corrected for leeway and 
variation ; lastly comes the direction of the current cor- 
rected for variation and entered as a course. 
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True Courses. 


Dist. 


Diff. 


Lat. 


Departure. 














N. 


B. 


E. 


W. 


S. 4 pt. W. 


12 




8-5 


• 


8-5 


N. 6 W. 


27 


10-3 






24-9 


N. 4i W. 


33 


20-9 




* 


25-5 


N. 7 W. 


30 


5-9 






29-4 


N. 7i W. 


23 


2-3 






22-9 


S. 6J W. 


22 




5-4 




21-3 


N. 3E. 


18 


15-0 




10-0 




S. 4E. 


25 




17-7 


17-7 






64-4 


31-6 


27-7 


132-5 






31-6 


F. Lat. 




27-7 




22-8 Dif 


Dep. 104-8 



DiflF. lat. 22-8' N. \ t„ rn,,,, m , . .^, / Course N. 78" W. 
Dep. 104-8' W. 1 ^^ ^^^^- ^^^- ^ S:'^^ ( Dist. 107 miles. 

Lat. left . 32* 48' N. Long, left . . 17* 17' W. 

Diff. lat. . 23 N. Diff. long. 125'= 2 6 W. 



Lat. in. 



33 11 N. 



Long, in . 



19 22 W. 



Sumoflats. 65 59 



Mid. lat. . 33 



Mid. lat. 33* as a course \ In Trav. / Diff. Long. 125" 
Dep. 104-8 in lat. col. / Tab. 5 give ( in « Dist." col. 

Noie. — ^You could have solved this day's work with- 
out correcting the courses seriatim for variation, by 
merely correcting for leeway as it occurred, and then 
making one correction for variation; — ^by this process 
you would have got — 

Diff. Lat. 61-2' N. and Dep. 88-2' W. 

From these, the resulting Course and Dist. would be 
N. 55J° W. 107 miles. This Course corrected for 
2 points, or 22^°, Westerly variation, to the left, would 
become K 78° W. and Dist. 107 m. 
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Then, the newly corrected Course and Dist. would, 
by entering Trav. Tab. 5, give the correct Diff. Lat. 
and Dep. as in the worked example. 



You can now take the following day's work ; it is 
prepared for construction^ but I will also give you the 
results by inspection. 

By Impeetion.^'DyS, Lat. 62-2' S. ; Dep. 100-3 W. ; Course S. 62 J* W. 
Dist. 113 m.; Lat. in 44" 48' N. ; Diflf. Long. 142*; Long, in 12* 2\' W. 



Thb Loo-Boabd. No. III. 



H. 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

U 

12 



Course. 



S.624°W 



K. 
6 


F. 
2 


COOTMB. 


W.JS. 


6 


3 




7 




w. 


7 


2 




7 


3 


w.*s. 


7 


1 




6 


7 


w.s.w. 


6 


5 




6 


3 


W. 3S. 


5 


6 




5 


5 




5 






4 


2 


W.JN. 


4 


3 




4 




W.N.W. 


3 


7 




3 


7 




3 


2 




3 


1 


W. 


3 






2 


7 




2 




W.}N. 


2 






2 




W-iN. 



Winds. 


Leeway. 


S.iW.JW. 


1 


S. i W. 


J 




i 


s. 


f 


8. AW. 


1 


Variable 




S.S.W. J W. 


2 


Variable 





Remarks. 



2 p.m. Moderate breeze 

and fine weather. 

3 P.M. Increasing, and 
squally. 

5 P.M. Fresh breeze 
with heavy sea from 
the south. Current 
assumed to be \ mile 
per hour for uie 24 
hours, setting S. 

A.M. Light airs and 
fine weather. 



Lat. in at noon yester- 
day was 46' 40' N. 
and Long. 10' 5' W. 



Variation of the com- 
pass, 2} iwints West. 



Dist. 



113 



Diff. 

of 

Lat. 



Dep. 



52 1 100 
S. W. 



Latitude N. 



Aoo. 



44' 48' 



Obe. 



Diff. 

of 

Long. 



Longitude W. Bearing 
and distance 



Aoc. 



142 12' 27' 



Obs. 



of- 
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Nott. — la tiie Kamarks, the cUTGnt was 
Betting S., that ie, waa carrying the veaael 
ia the S., the effect of which is here put 
_ down as a S. coune, digtancB 12 knots or 
milee, aa it was affecting the ahip'i courae 
half a mile per hoor duiing the twenty-foiu-. 
The compartments at the foot of the log 
arc appropriated to the result arrived at 
from the working off the Trarerae Table, 

_.._. _. i which the learner should now alio work 

1 1 1 I Current , S, | 12 ^ ^ut, and compare the correctness of his 
Variation, 2J points. solution with the one here given. 

TO TAKE A DEFARTOBE. 

The bearing of the last headland likely to be Beea 
from the ship is to be taken from two points, and the 
distance between these points ia to be carefully noted 
by means of the log-line or patent log, and also the 
ship's course, until the headland nearly ceases to bo 
seen. 

Ex. At 3 P.M. the Lizard bore N. fi W. J "W., 
and having sailed 7 knots an hour W. A N. ^ N. ujitil 
6 P.M., the Lizard bore N.E. | E. What is its distance 
from the ship P 

By Construction. — Draw the compass, and let its 
centre be the ship's place at the first observation, and 
from it draw a line of any convenient length in the 
direction of the ship's course : also from the centre 
draw a line of any length of the same compass bearing 
as the headland when first observed. From the centre 
also draw a line of the same bearing as the headland 
when last seen. On the line of the ship's course prick 
off the distance made good, and at this point draw s 
line parallel to the last bearing that was taken, until it 
cuts the first line of bearing, at which spot the head- 
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land will now be supposed to be placed, and the mea- 
sure of this last line drawn will give its distance (see 
fig. 6). 




Here c 1 is the bearing of the Lizard from the ship 
at the first observation, c 2 is the course sailed, c 3 is 
Ihe bearing of the Lizard at the last observation ; c a 
is taken to equal 21 miles (the run of the ship). From 
a we draw a b parallel to c 3 ; a ft is the distance of 
the Lizard from the ship at the last observation, aod 
is equal to 19 miles. 

In working off the log, the ship is now to be sup- 
posed to have set sail from close in with the Lizard, 
and this is to be entered as the first course and dis- 
tance ; and as the centre of our drawn compass will 
represent the Lizard Point, which last bore N.E. f E. 
from the ship, a line diametrically opposite to this 
must be drawn, viz. S.W. J W., and 19 miles mea- 
sured on it ; so that the first course of our Traverse 
Table will be — course S.W. J W., distance 19 miles, 
and our latitude and longitude left will be that of the 
Lizard Point. 
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Note. — ^I now give the general rule for the solution 
by Inspectiony which is the best method : — 

Eule, — By Inspection : — ^When the angle between the first bearing 
and the course is more or less than 8 points. 

Enter Trav. Tab. with the angle between the first Bearing and the 
Course as a Course, and the Dist. run (in Dist. col.), opposite which 
take out the Dep. 

Then, enter Trav. Tab. again, with the Diff. of Bearings as a Course, 
and the Dep. (just found) in Dep. col. ; the Distance of the object at the 
time of taking the second Bearing will be found in the Dist. col. 

N.B. — If the angle is more than 8 points (or 90°) take its supple- 
ment ; i.e. subtract it from 16 points (or 180°), and enter the Trav. 
Tab. with this difference as a Course. 

Solution of JSr. on p. 46 : — 



Angle between 1st bearing j j rp x 
and course, 6^ points. \ q,^* .' \ Dep. 18 in Dep. col. 
Dist. 21 m., in Dist. col. ) ^^^' ^^^® ^ 

Diff. of bearings 6i points. ) In ^Vav | j^^^ ^g ^j .^ j^j^ ^ 
Dep. 18 m Dep. col. j Tab. give ) 

Also note the following rule : — 

Bule* — By Inspection : — When the angle between the first bearing^ 
nnd the course is 8 points, the distance at either bearing is readily 
determined by inspection from the Traverse Table, thus : — 

Enter Trav. Tab. with the Diff. of Bearings as a Course, and the 
Dist. run in Dep. column ; then the Dist. column g^ves the Distance of 
the object at the time of taking the last bearing ; and the Lat. column 
gives the Distance of the object when the^r«^ bearing was taken. 

£x. Cape Clear bore N., and after running W. 7 miles it bore 
N.E. ^ N. ; find the distance at the last observation. 

Diff. of bearings, 3i points. ) In Trav. ( Dist. 11 m. 
Dist. run 7 m., in Dep. col. j Tab. give \ D. Lat. 8} m. 

Hence by inspection, the dist. of the Cape was 11 miles from the 
position where the second bearing was taken; also 8^ miles distant when 
the first bearing was observed. 

The learner is requested to make himself thoroughly 
conversant in working off the ship's place by Dead 
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Reckoning or Account, by going carefully through the 
Logs. Nos. I., II., III., and IV. (pp. 35, 43, 45, and 55). 
It is a common practice to prick the ship's place on 
the chart at noon and 8 at night, but this may be done 
as much oftener as may be convenient. 



THE DEVIATION OF THE COMPASS. . 

Tou kuQw that the Variation of the compass is the 
angle between the magnetic and true meridians, caused 
by the magnetic poles not coinciding with the poles of 
the earth's rotation ; similarly, the Deviation of tho 
compass is the angle, for any special direction of the 
ship's head, between the direction of the magnetic 
needle on board and the magnetic meridian. I3ut 
there is this difference between the Variation and 
Deviation, that while the Variation is a given quantity 
of a given name (according to the locality) applicable 
alike to every point of the compass, the Deviation 
changes its amount and even its name on different 
points. 

Iron and composite built ships are those in which 
the compass is chiefly affected by Deviation ; it is also 
found in wood built ships, especially when the compass 
is placed near huge mechanical steering apparatus, 
with upright iron stanchions in the vicinity. 

Soft iron, without any magnetism of its own, may, 
under certain conditions, become temporarily a magnet ; 
and hard iron acquires a considerable amount of mag- 
netism either by position or manipulation (as by 
hammering, bending, &c.), in which case it may have 
a very powerful effect on the compass needle. The 
magnetism is acquired during the time the ship is on 
the stocks ; and the effect on the compass is the result- 
ant of the actions of a large number of pieces of iro^* 

D 
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hammered and bent into the frame and hull of the 
ship, and of numerous others that are placed here and 
there, such that they are now in one position and now 
in another with regard to the magnetic meridian : thus 
the magnetism is partly sub-permanent and partly 
induced or transient, but, more or less, it is always 
present. 

Did you ever take a piece of soft iron two feet long 
npd half an inch in diameter, and raising it vertically, 
try its effect on the compass ? — ^whatever might be its 
cifect as it lay horizontally, it would, when raised per- 
pendicularly, attract the North-marked end of the 
needle to its upper end when brought near it, and its 
lower end would repel the North-marked end of the 
needle ; this arises from the upper end of the vertical 
bar having acquired, by position, a polarity dissimilar to 
that of the N-marked end, and its lower extremity 
(which is directed towards the magnetic pole of the 
northern hemisphere) a polarity similar to that of the 
N-marked end ; and the attraction and repulsion of the 
North-marked end of the needle follows the law of 
magnetism by which unlike poles attract and like poles 
repel each other. In a similar manner, the North- 
indicating end of the compass is attracted to that part 
of the iron ship which was South while on the stocks ; 
and according to the magnetic direction of the ship while 
building this attraction may be towards the stern, the 
bow, the starboard side, or the port side, or partly towards 
an end and a side. It follows that (1), for a ship built 
head North, the North-marked end of the needle is at- 
tracted towards the stern ; (2), for a ship built head 
South the attraction is towards the bow ; (3)*, for a ship 
built head East the attraction is towards the starboard 
side ; and (4), for a ship built head West the attraction 
is towards the port side. 
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From the special magnetic property developed in a 
ship according to her position when building, for a 
compass aft, in the usual place of the steering compass, 
the character of the Deviation may be approximately 
represented in a tabular form, thus : — 



Approximate 


Ifazimam E. 


HazimnmW. 


MagneMc Direotion 
of Ship's Head 
while Dnildhig. 


Deviation is found 


Deviation is found 


when Ship^s Head 


when Ship's Head 


by Compass is near 


by Compass is near 


North. 


West. 


East. 


N.E. 


N.W. 


S.E. 


East. 


North. 


South. 


S.E. 


N.E. 


S.W. 


South. 


East. 


West. 


S.W. 


S.E. 


N.W. 


West. 


South. 


North. 


N.W. 


S.AV. 


N.E. 

1 



Or it may be illustrated more practically by giving 
the deviation on the eight principal points of the 
compass for eight different ships, each of which was 
built in a different direction ; — the maximum deviation 
being something under 2 points : — 



Ship's 

Head by 

the Aft 

CompaES. 


Correct Magnetic Direction of Ship's Head while building. 


North. 


N.E. 


East. 


S.E. 


South. 


S.W. 


West. 


N.W. 


North. 

N.E. 
East. 

S.E. 
South. 
S.W. 
West. 
N.W. 


Dev. 



9°W. 
20 W. 
19 W. 



19 E. 

20 E. 
9 E. 


Dev. 
12° B. 

6 E. 
12 W. 
22 W. 
12 W. 

6 E. 
12 E. 
12 E. 


Dev. 
20° E. 
19 E. 



19 W. 

20 W. 
9 W. 


9 E. 


Dev. 
12° E. 
22 E. 
12 E. 

6 W. 
12 W. 
12 W, 
12 W. 

6 W. 


Dev. 



19° E. 
20 E. 

9 E. 



9 W. 
20 W. 
19 W. 


Der. 
12° W. 

6 E. 
12 K 
12 E. 
12 E. 

5 E. 
12 W. 
22 W. 


Dev. 
20° W. 

9 W. 



9 E. 
20 E. 
19 E. 


19 W. 


Dev. 
12° W. 
12 W. 
12 W. 

6 W. 

12 E. 
22 E. 

13 E. 
6 W. 



Besides the Deviation that an iron ship has when on 
an even beam, it is subject to be altered in character 
and amount by the vessers heeling to starboard or port ; 

d2 
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and the maximum lieelmg errors are found on northerii/ 
and southerly courses, none on east and west courses (by- 
compass). As for the character of this deviation (E. 
or W.) in the northern hemispherey in the majority of iron 
ships, the North end of the compass needle is drawn to 
windward {i,e. to the higher or weather side), when 
the binnacles are above the upper deck, and the follow- 
ing results would arise from a disregard of this heeling 
error : — 

" If the ship be kept steady on one compass course, 
she will be found to windward of her supposed position 
when on northerly courses, and to leeward on southerly 
courses. If she be steered steadily for a fixed point 
on the horizon, she will appear to fall off as she heels 
on northerly courses, and to come up on southerly 
courses.'^ Therefore, as a general rule, it should be 
borne in mind " that in steering by compass and wish- 
ing to make a straight course, we must keep away, by 
compass, on either tack, as the ship heels, when on 
northerly courses ; and keep closer to the wind, by 
compass, on either tack, when on southerly courses." 

In the few cases in which the North end of the com- 
pass needle is drawn to leetcard, the rule above is of course 
reversed. 

Ships which have a large heeling error to windward 
in northern latitudes will probably have a large heeling 
error to leeward in high southern latitudes. 

To allow for Deviation on a Compass Course steered. 
— ^As with variation, on a course steered, allow Easterly 
deviation to the right. Westerly deviation to the left, 
to get the correct magnetic course. For other informa- 
tion, see Rosser's " Deviation of the Compass considered 
practically." 
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I now show you a Deviation Card, and will explain 

its nse : — 



Bbyiation Card of Stbbbiko Compass. 
Yacht "Tippety Witchbt." 



1. 

Ship's Head 

(Conrae) by 

Compass. 



North. 
N. 6W. 
N.N.W. 
N.W. b N. 
N.W. 
N.W. 4W. 
W.N.W. 
W. *N. 
West. 
W. AS. 
W.S.W. 
S.W. b W. 
S.W. 
S.W. b S. 
S.S.W. 
S. AW. 
Souths 





2. 


BcTia- 


tion. 


14° 


w. 


16] 


w. 


isj 


w. 


19 


w. 


19 


w. 


17 


w. 


U\ 


w. 


11 


w. 


7 


w. 


2\ 


w. 


1 


E. 


5 


E. 


9 


E. 


Hi 


E. 


13 


E. 


14 


E. 


14 


E. 



a. 

Correct 

Magnetic 

Comae 

made good. 



N. 14° W. 
N. 28° W. 

N.4rw. 

N.63°W. 
N. 64° W. 
N.73°W. 
N. 82° W. 
West. 
S. 83° W. 
8. 76° W. 
S. 69° W. 
S. 62° W. 
S. 64° W. 
S. 46° W. 
S.36J°W. 
8. 25^ W. 
S. 14° W. 



1. 

Ship's Head 
(Course) by 
Compass. 



Deria- 
tion. 



8. 

Correct 

Magnctio 

Course 

made good. 



North. 
N. AE. 
N.N.E. 
N.E. b N. 
N.E. 

N.E. b E. 
E.N.E. 
E. AN. 
East. 
E. AS. 
lii.S.E. 
S.E. A E* 
S.E. 

S.E. A S. 
S.S.E. 
S. AE. 
South. 



14" 


W. 


11 


W. 


7i 


w. 


4 


w. 


1 


w. 


li 


E. 


4 


E. 


6i 


E. 


7 


E. 


8 


E. 


9 


E. 


10 


E. 


11 


K. 


12 


E. 


13 


E. 


13} 


E. 


14 


E. 



N.14"W. 

North. 
N. 16" E. 
N. 30° E. 
N. 44° E. 
N. 68° E. 
N.7li°E. 
N. 84* E. 
8. 83° E. 
8. 71° E. 
S. 68}° E. 
8. 46* E. 
8. 34° E. 
8. 22° E. 
8. 9}° E. 
8. 1^ W. 
8. 14° W. 



Note, — First observe that the term correct magnetiO 
(see col. 3) has chiefly come into use since the intro- 
duction of iron ships : it signifies a course or bearing 
made as if by a compass unafiPected by deviation, and 
influenced only by variation. 

Col. 1 gives the various points of the compass, and 
Col. 2 the Deviation on the diflerent points ; as devia- 
tion goes the same way as variation, you can under- 
stand that if the Dev. with the ship's head N.W. 
by compass is 19° W., your correct magnetic course 
will be N. 64° W. or about N.W. 6 W. f W. ; this 
would then have to be corrected for the variation to 
get the true course. Similarly, with the ship's head 
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S.E. b E. on which is 10° E. Dev., the correct magnetic 
course made good would be about S.E., or S. 46° E. 

Col. 3 is obtained by applying the Dev. in Col. 2 to 
the points of the compass in Col. 1 ; and Col. 3 indi- 
cates what course you should steer by compass to make 
good any required correct magnetic course; — thus, 
say that the chart shows that you should steer a cor- 
rect mag. course West ; you look to Col. 3 and opposite 
it in Col. 1 is W. b N. your steering course. Similarly 
you wish to steer a correct mag. course N.IST.E. f E. ; 
you look to Col. 3 and find N. 30° E. (which is about 
N.N.E. J E.) requires you to steer N.E. b N. as indi- 
cated by Col. 1. 

Remember that whenever you take a bearing you 
correct it — not for deviation on the bearing — but for 
the deviation due to the Direction of the ship's head, thus — 

£x. Ship heading N.W. b W., a point of land bore by same compass 
E. i S. J S. Required the cor, mag. hearing, — Ana. East; got by 
applying 17° W., tihe dev. on N.W. by W. (see card p. 63), to 
S. 73° E. 

Note. — Iron ships, as a rule, lose much of their 
magnetism in the first two years ; but it never wholly 
disappears. 

I now give you a day's work with Deviation ; apply 
it, as well as the leeway and variation, as already 
directed. 

Thus, departure course S.E. by S. f S. becomes, 
when reversed and turned into degrees, N. 25° W., 
to which apply 15° W. deviation, and 25° W. varia- 
tion, and the resulting true course is JN". 65° W. ; 
N.W. by N. similarly corrected gives N. 74° W. ; 
and so with the other courses : try to get the answer 
as given at the foot of the table. 
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COURSE AND DISTANCE BY MERCATOR's SAILING. 

If the places are distant you must compute the 
Course and Distance by Logarithms as follows : — 

For the difference of Latitude. — Both Lats. of the 
same name, subtract the less from the greater. If 
Lats. are of different names take their sum. Then 
multiply the degrees by sixty, and add in the miles. 
The result is the DifE. Lat. in miles. 

For the ineridional difference of Latitude, — From 
Table VI. take out the ineridional parts for each Lat. If 
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both Lats. have the same name, take the difference of the 
Mer. Parts. If Lats. have different names, take the sum 
of the Mer. Parts. The result is the Mer. Diff. Lat. 

For the difference of Longitude, — Both Long, of the 
same name, subtract the less from the greater. If 
Long, are of different names, take their sum. The 
result reduced to miles is the Diff. Long. 

Note. — Should the sum of the longitudes exceed 
180°, take such sum from 360° ; then, this remainder 
reduced to miles is the Diff. Long. 

To find the Course between the ttvo places, — ^From the 
Log. (Table I.) of the Diff. Long. (/>/<(« index 10) sub- 
tract the Log. of the Mer. Diff. Lat. The result is 
the Log. Tangent (Table V.) of the Course, which tako 
out, and name N. or S. according to whether the Lat. 
of the place bound to is N. or S. of the point of de- 
parture, and also E. and W. according to whether the 
Long, of the place bound to is E. or W. of the point 
of departure. 

To find the Distance, — To the Log. Secant (Table V.) 
of the Course, add the Log. of the Diff. Lat. ; the sum 
(less 10 in the index) is the Log. of the Distance, 
which take from Table I. 

Hx. Compute the Course and Distance from the 
Bishop's Rock, Lat. 49° 62' N., Long. 6° 26' W., to the 
Bermudas, Lat. 32° 26' N., Long. 64° 37' W. 



From lat. 49** 62' N. 
To lat. 32 26' N. 



17 26 
60 



Diff. lat. S. 1046 miles. 

Diff. lonq:. 3491 
Mer. diff. lat. 1403 



Mer. P. 3462 Long. 6° 26' W. 
„ 2059 Long. 64 37 W. 



Mer. D. lat. 1403 



58 11 
60 



Diff. long. W. 3491 miles. 

Log. (+ 10 to index) 13-642950 
, Log. 3147058 



Course S. 68° 6J' W. 



Tangent 10-396892 
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Course 68* 6}' Secant 10*428463 

Diff. lat. 1046 .... Log. 3-019632 

Bistanoe 2805 m. Log. 3*447996 (less 10 in index). 

Hence, Cawne -B. 68° 6}' W. or W.S.W. (westerly), and Distance 

2805 miles. 



Parallel Sailing by Logarithms, — ^For short distances 
and departures the method by Inspection is generally 
near enough, especially if you have interpolated be- 
tween one degree and its next when using the Traverse 
Tables ; but for long distances you will find Loga- 
rithms more accurate. 

1. Given the Distance run on a parallel of Lat. to 
find the Diff. Long. 

Rule. — To the log. secant of the Lat. add the log. of the Diet. ; the 

sum {lets 10 in the index) gives the log. of the Di£f. Long., which take 

out. {Note, — This role is also applicable to Mid. Lat. Sailing, using 

the mid. lat. for the parallel, and dep. for distance.) 

Ex. On the parallel of 50** 28' the distance run was 498 miles ; find 

the difference of longitude made. 

Lat. 50^ 28' Secant 10*196183 

Dist. 498 Log. 2*697229 

Diff. Long. 782*4' Log. 2*893412 

2. Given the Diff. Long, of two places on the same 
parallel, to find their Distance along that parallel* 

Itule, — To the log. cosine of the Lat. add the log. of the Diff. Longi- 
tude ; the sum {fesa 10 in the index) is ]^the log. of the Dist., which 
take out. 

Ex* On the parallel of 42** 30' S. it is intended to run from long. 20^ £. 
to long. 112'' E. ; required the distance. 

112° — 20' = 92'' = 5620' diff. long. 

Lat. 42** 30' Cosine 9*867631 
Diff. Long. 5520 Log. 3*741939 

Distance 4070 Log. 3*609570 

1)3 
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A few final words on correcting courses saikd and 
bearings taken : — 

1. Remember that when correcting courses or bear- 
ings you must imagine yourself to be standing in the 
centre of the compass, looking in the direction of the 
course or bearing. 

2. A compass course may be affected by Leeway, 
Deviation, and Variation. 

3. When there is no Deviation, the course is correct 
magnetic, but may be affected by Leeway and Variation. 

4. A compass bearing may be affected by Deviation 
(due to the direction of the ship's head, i.e. her course), 
and by Variation. 

5. A correct magnetic bearing is affected only by 
Variation. 

6. To correct for Leeway, apply it to the course 
steered, in a direction /row the wind; hence, to the 
right if on the port tack, but to the left if on the 
starboard tack. 

7. To correct a compass Course for Deviation, apply 
Easterly Deviation to the right, and Westerly Devia- 
tion to the left, of the course. 

8. To correct a compass course for Variation^ apply 
Easterly Variation to the right, and Westerly Varia- 
tion to the left, of the course. 

The result of the application of the above corrections 
is the true course. 

Note. — Eemember that as regards the Variation at 
any given place, it is of the same amount and name 
for every course ; but each course has its own special 
Deviation. 

Note. — ^The Error of the Compass for any special 
course is the combined effect of the Variation at the 
place, and of the Deviation due to that course ; hence, 
it is the sum or difference of the Variation and Devia- 
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tion, according to whether these have the same or 
different names. 

9. A compass Bearing, if it is correct magnetic, re- 
quires correction only for Variation ; otherwise it must 
be corrected for Variation, and also for the Deviation 
due to the direction of the ship's head or course ; in 
both cases, Easterly to the right, and Westerly to the 
left ; the result is the true Bearing. 

10. When a true course has been taken from the 
chart, and has to be converted into a compass course, 
apply- 
Easterly Variation to the left, but Westerly Varia- 
tion to the right. 

So also, with regard to Deviation, apply- 
Easterly Deviation to the left, but Westerly Devia- 
tion to the right. 
If there is no Deviation, the trt^ course, by the appli- 
cation of the Variation, becomes the compass course. 

But if there is Deviation, the application of the Varia- 
tion merely converts the true into a correct magnetic 
course ; and to the latter must be applied the Deviation 
due to that particular correct magnetic direction of the 
ship's head ; which being done the result is the compass 
course. 



PART II. 

ON FINDING THE LATITUDE AND LONGITUDE BY 

OBSERVATION. 

Although the sextant is a superior instrument to the 
quadrant, the latter will answer our purpose suflSciently 
well, if care be taken to purchase a good one from a 
respectable maker. 

A quadrant is a reflecting instrument, in which the 
arc is divided a few degrees beyond 90^ ; in the sextant 
the graduations extend a few degrees beyond 120° : the 
intermediated graduations in the latter instrument are 
also more minute than those in the former. 

For a full explanation of the sextant, the reader is 
referred to the " Treatises on Mathematical Instru- 
ments,'' Nos. 32 and 170, forming volumes of this 
series of Rudimentary Works. 

To read off the quadrant, — It will be seen that the 
arc of the instrument is divided into degrees, marked 
18, 19, 20, &c. Each of these is again divided into 
thirds, each therefore representing 20'. 

The vernier scale is that which is movable. As the 
arc is divided into degrees and minutes, so is the 
vernier scale divided into minutes and seconds only. 

The nonius on it is marked thus 1 . To ascertain 

the amount of degrees, minutes, and seconds denoted 
the instrument, observe what line of the vernier 
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scale coincides with a line on the arc of the inatrument. 
The engraved arrow is in this instance inserted to 
point out to the learner the coinciding lines. The 
nonius is somewhere between 23^ and 24^ ; that is, it 
points out 23^ 20' at the least : for the excess or re- 
mainder we must now look at the vernier scale below. 
Here the coinciding line is the second division between 
7' and 8'. Here, then, 7' 40" are to be added to the 




quantity previously read off on the arc, that is, to 
23^ 20', the sum now being 23° 27' 40". 



ADJUSTMENTS OF THE QUADRANT AND SEXTANT. 

1. The first adjustment is to set the index glass 
perpendicular to the plane of the instrument. 

To make that adjustment, place the vernier near the 
middle of the arc and look obliquely into the index 
glass to see if the arc and its image are continuous ; if 
they are not, slacken or tighten (as required) the 
proper screws. 

2. The second adjustment is to set the horizon glass 
perpendicular to the plane of the instrument. 
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Set on the vernier to on the arc ; then hold 
the instrument obliquely, and look from the sight 
vane through the horizon glass to the horizon; if 
the horizon and its image form one line, the glass is 
perpendicular ; if not, make it so by the screw for that 
purpose. 

3. The third adjustment is to set the horizon glass 
parallel to the index glass, with on the vernier set to 
on the arc. 

To make the third adjustment, hold the instrument 
vertically, and look from the sight vane through the 
horizon glass to the horizon : if the horizon and its 
image form one line the horizon glass is parallel to the 
index glass ; if not, make it so by the screw for that 
purpose. 

4. In the absence of a screw or screws, find the index 
error by the horizon, as follows : — Set on the vernier 
to on the arc, hold the instrument vertically, and look 
at the horizon through the horizon glass ; if the horizon 
and its image are not in one line, move the tangent 
screw till they are so ; the reading is the error, which 
is to be added if the reading is off the arc, to be sub- 
tracted if on the arc. 

5. Or you may find the index error by the sun as 
follows : — Turn on the shades adapted to your sight, 
hold the instrument vertically, the index being near 30' 
on the arc ; then look at the sun and move the index 
till the edges of the sun and its image just touch ; take 
this reading, which is on the arc. Then place the 
index near 30' off the arc, and again make the edges of 
the sun and its image touch ; take this reading, which 
is off the arc. Half the difference of the two readings 
is the index error, to be added if the greater reading is 

the arc, to be subtracted if the greater reading is on 
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Ex. Beading off the arc 33', reading on the arc 29' ; 
half the difference is 2' to be added. 

To know whether those measorements or angles have 
been taken with tolerable accuracy, the sum of the two 
readings, divided by 4, should be the sun's semi- 
diameter for the day as given in the Nautical Almanac. 



Our next step must be to know how to convert 
longitude into time, and vice versd, both which opera- 
tions are constantly in use in finding latitude and 
longitude. 

RELATION OF DEGREES (oR ARC) TO TIME. 

The earth rotates on its axis once in 24 hours, and 
its circumference is 360 degrees ; hence, if we divide 
the degrees by the hours (360 by 24) we have the 
following relation of arc (or longitude) to time, viz. 15° 
for Ih., 16' for Im., and 15" for 1 sec, whence — 

V will correspond to 4 m. {i.e. the 16th part of 1 hour or 60 m.). 
1' jy yy 4 B. (%.€, tho 15th poTt of 1 nuiiute or 60 s.). 

1" ,y ,, 4 thirds (t>. one-sixtieth of a second). 

and the following rules are sufficiently clear. 

To convert Degreest ^0., of Lofigitnde into Time, 

Itule. — Multiply by 4 ; then tho degrees of Long, become minutes 
of time ; the minutes ( ' ) of Long, become seconds of time ; and the 
seconds (" ) of Long, become thirds of time. 



Ex. Convert 9' 42' of longi- 
tude into time. 

Long, (in arc) 9° 42' 

4 



Long, in timo 38m. 48s. 



Ex. Express 94^ 64' 30" of 
longitude in time. 
Long, (in arc) 94' 64' 30" 

4 



Long, in time 6h. 19m. 38s. 



Similarly 18*»54'=lh. 16m. 36s.; and 100"* U'=6h. 40m. 66s. 
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Or, the converBion can be made by Table XII., but not 
so readily. 

To convert Time into Decrees of Longitude {or Arc). 

i^u/^.—- Express the hours and minutes as minutes only, and divide 
by 4 ; then, tiio ivinutes of time become degrees ; the seconds of time 
become minutes (' ) of arc, &c. 

Ex, Express 6h. 4m. 20s. in | Ex. Convert 8h. 40m. 38s. 
degrees, ' and ". i into degrees, ' and ". 



6h. 4m. 20s. 
60 

4)364m. 20b. 

91" 6' 



8h. 40m. 388. 
60 

4)520 38 

130° 9' 30" 



Similarly, 20m. 49s.=6' 12' 16" ; and lOh. 16m. 42s.=163° bb' 30". 

Time may also be converted into arc by multiplying 
by 15, or its equivalent, 3 times 5 ; when seconds of 
time become " of arc, minutes of time ' of arc, and hours 
become degrees. Thus — 



8h. 


40m. 


38s. 
3 


26 


1 


64 
6 


130* 


' 9' 


30" 



Or the conversion may be made by Table XII. 

We are now in a position to understand (1) the rela- 
tion of civil to astronomical time ; and (2) the relation 
of ship time and longitude to the Greenwich Date. 

TO CONVERT CIVIL TIME INTO ASTRONOMICAL TIME. 

If the civil time is p.m. {after noon), meaning hours 
between noon and midnight^ it correiq)onds to the 
astronomical time ; thus — 

April 8th, at 7h. 26m. p.m. (civil time), 
^ is April 8d. 7h. 26m. (astronomical time). 



TO FIND THE GHEEKWICH DATE. 



65 



If the civil time is a.m. (before naofi), meaning hours 
hetween midnight and noon^ add 12h. to the civil timej 
and put the date 1 day back ; thus — 

April 8thy at 7h. 26m. a.m. (civil time), 

is April 7d. 19h. 26m. (astronomical time). 

Also, November Ist, at lOh. 46m. a.m. (civil time), 

is October 81d. 22h. 46m. (astronomical time). 



THE TIME AT SHIP AND LONGITUDE BEING GIVEN, TO 

FIND THE GREENWICH DATE. 

1. Express the ship date as astronomical time. 

2. Convert the longitude into time, and place it 
under the ship time. 

3. If the longitude is West, add it to the ship time. 
{Note, — ^If the sum of the hours is more than 24h., 
reject 24h. and add 1 day to the date.) 

4. If the longitude is East, subtract it from the ship 
time. {Note. — If the hours of longitude exceed the 
hours at ship, add (mentally) 24h. to the ship time, 
and put the date 1 day back.) 



Ship time May 18d. . . . . 4h. 10m. 
Long. 49° 30' W. . . . . .3 18 

Green, date, May 18d 7 28 



Ship time. May 18d. 



8h. 7m. A.M. 



„ May 17 . .20 7 (astronomical time) 
Long. 126° 30' W. . . 8 22 



Green, date, May 18d. 



4 29 



Ship time, July 3d. 
Long. 64" 15' E. 



91i. 40m. 
4 17 



Green, date, July 3d. • 5 23 



Ship time, July 17d. • 4h. 32m. 
Long. 142° 30' E. . . 9 30 

Green, date, July 6d. 19 2 
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TO FIND OUR LATITUDE. 

This is to find our distance from the equator. That 
point of the heavens which is immediately over our 
heads is termed the zenith ; and at some spot between 
the tropics the sun at noon is immediately or nearly- 
overhead ; but as we move farther North or South, it 
becomes more distant from our zenith ; so that when 
we know what this distance may be, the sun's distance 
from the equator, we at once know our distance from 
the equator, that is, our latitude. To ascertain the 
Zenith Distance, we thus proceed. If two imaginary- 
lines are drawn from our feet, one "to our zenith, the 
other to the horizon, they will be at right angles to 
each other, that is, the two lines at their junction will 
form an angle of 90°. If, again, we imagine a third lino 
to be drawn from our feet to the sun's centre, and are en- 
abled to learn the number of degrees contained between 
this last line and the one drawn towards the horizon 
(which the quadrant or sextant will do for us), when 
we subtract these degrees from 90°, the remainder will 
be the number of degrees contained between the ima- 
ginary lines from our feet to the sun and from our feet 
to the zenith ; or, in other words, the number of degrees 
the sun may be from the zenith. Thus, suppose the 
number of degrees contained by the lines from our feet, 
one to the sun and the other to the horizon, to be 30, then 
this number being subtracted from 90°, will leave 60^ 
to be contained by the lines from our feet to the sun 
and zenith respectively ; that is, the stm's zenith dis- 
tance is 60°. 

The number of degrees contained by the lines from 
our feet, one to the sun and the other to the horizon, 
denote the sun's altitude above the horizon. We now 
set about to find out the amount of this angle, or the 
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Jtule. — From Naut. Aim., p. I., of month, take out the Doclinatioii 
for the Ship Date, and also the " Var. in 1 h." for the same date. 
Multiply the " Var. in 1 h." by the Longitude in Time, and the pro- 
duct will be the correction, to be applied as follows: — 

In W lonff I ^®^* ^creasing, add correction. 

»' \ Dec. decreasing, subtract correction. 
In E lone i ^^' i^icreasing, subtract correction. 
• g. I pg^^ decreasing, add correction. 



Ex. August 26th, 1882 : Long. 
92' E. 

92*' Var. 62"-25 

4 6-1 



6h. 8m. 5225 
31350 



6,0 ) 31,8-725 

Cor. -f 5 18-7 
10 22 15-6 

Red. Dec. 10 27 34-2 N. 



JSx, Same date : Long. 36^ W. 

36' Var. 52"-25 

4 2-4 



2h. 24m. 20900 

— — 10450 



6,0 ) 12,5-400 

Cor.— 2 5-4 
10 22 15-6 



Red. Dec. 10 20 102 N< 



Note. — The Deo. is corrected to the nearest tenth of an hour ; thus 
8 m. is taken as *1, and 24 m. is of course '4 of the hour. 

This is the best method of getting the declination, 
and the result is called the Reduced Declination. Such 
is the first step in finding our Latitude from a Meridian 
Altitude, or from the sun's altitude at noon. 

As soon as we have ascertained^ by means of the 
quadrant^ the Altitude, we have several modifications 
to apply to it : it is termed the Observed Altitude, in 
contradistinction to the True Altitude of the sun's 
centre above the horizon. 

We take the altitude of the sun's lower limb because 
it can be brought apparently to touch the horizon to 
great accuracy ; whereas if we were to place the sun's 
centre in jujiction with the horizon, this centre would 
e to be guessed at. 

Klin's observed altitude and its corrections. — The 
of the sun's lower limb above the horizon hav- 
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ing been taken by means of a quadrant or sextant, the 
following corrections must be applied to it, and in the 
order given : — 

1. That due to the instrument, and which is called 
the Index Error, may be additive or subtractive, as 
already explained on p. 62» 

2. Subtract the Dip due to the height of the eye above 
the sensible horizon ; this correction comes from Table 
VIII., which is entered with the height of the eye of the 
observer above the sea level, opposite to which is the 
dip ; thus 15 feet gives 3' 49" to subtract. 

3. Subtract the Refraction in Altitude, since the bend- 
ing of the rays of light due to passing through an 
atmosphere of increasing density causes an object to 
appear at a greater altitude than it really has; this cor- 
rection comes from Table XV., thus App. Alt, 43° 10' 
gives refraction 1' 2" to subtract. 

4. From Naut. Aim., p. II., of the month, take out the 
sun's semi-diameter : add this to the alt. of the lower 
limb to get the alt. of the centre. 

5. Add the Parallax in Alt. taken from Table XIV., 
under 9 at the top, since the sun's Hor. Par. is just less 
than 9" ; enter Tab. with App. Alt. ; thus App. Alt. 42° 
gives 7" to add. 

Par. in Alt. is the correction that gives the object 
the Alt. it would have if it were seen from the earth's 
centre : that for the s\m is small and might be neglected , 
but that of the moon is very considerable. 



LATITUDE BY MERIDIAN ALTITUDE OF SUN. 

It may be as well now to collect together the sub- 
stance of what has been said about finding the latitude 
by a meridian altitude of the sun. 
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1. Correct t/ie Sun's Declinatmi for the Longitude (see 
p. 68), always taking the Dec. from Naut. Aim., p. I. 
of the given month. 

2. For the True Altitude. — Correct the observed Alti- 
tude for Index Error (if any), Dip, Refraction, Semi- 
diameter, and Parallax (see p. 69). The result will be 
the True Alt. 

3. For the Zenith Distance, — Subtract the True Alti- 
tude from 90° ; and name th6 remainder N. when sun 
bears S., but S. when sun bears N. 

4. For the Latitude. — Under the Zen. Dist. write the 
reduced Declination, each having its proper name 
N. or S. ; if both are N., or both S., take their sum 
for the Latitude; if one is N. and the other S. take 
their difference for the Latitude, of the same name 
as the greater. If Zen. Dist. is 0, the Declination 
is the Latitude ; if Declination is 0, the Zen. Dist. is 
the Latitude. 

The following is an example in full, by which all 
future similar observations may be solved : — 

Example. August 26, 1882. Long. 92° E. Observed 
meridian Altitude of sun's lower limb, 56° 42' 10" bear- 
ing N. Eye 18 feet. Index Error 1' 32" to be sub- 
tracted. What is the latitude in ? 

Long. 92°=6h. 8m. = 6-lh. 

Then 52"'26x6-l = 318"-726 = 6' 18"-7 correclion of Dec. to be added 
because Long, is E. and Dec. decreasing. 

Sun's declination . . 10" 22' 16" N. (page I. Naut. Aim.) 
Correction for longitude . -|~ ^ 1^ 

Beduced declination . . 10 27 34 N. 
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Observed altitude 
Index error . 1 



Dip(T. VIIL) . 



Refraction (T. XV.)— Pur. 



Sun's semi-diametcr . 



56' 


42' 


10" N. 






■ 1 


32 




56 


40 


38 






4 


11 




66 


36 


27 






— 


33 




56 


35 


54 




+ 


15 


52 (page 11. Naut. 


Aim.) 


56 


51 


46 N. 




90 








33 


8 


14 S. 




10 


27 


34 N. 




22 


40 


40 S. 





Zenith distance • 
Eeduced declination . 

Latitude in . 



Here the zenith distance being S., and the declina- 
tion N. (of diflPerent names), we take their difference, 
and the latitude in is S., of the same name as the 
greater ; had both been S., or both N., we would have 
taken their sum for the latitude in. On the North side 
of the equator the sum or remainder must, of course, be 
always in north latitude. 

Ex, 1882 ; January 20th; long. 35° 40' W. ; ohserved meridian alti- 
tude of sun*8 lower limb 26"* 10' hearing south ; height of eye 
16 ft ; index error 1' 40" to add. Bequircd the latitude in. 
.. ' : Am, 43'* 34' 33" N. 

Ex. 1882 ; March 20th ; longitude 91* W. ; ohserved meridian altitude 
of sun's lower limb eO** 0' 40" hearing south; eye 19 feet; 
index error 2' 50" to subtract. Eequired the latitude in. 

An8, 23'» 51' 53" N. 

Ex. 1882; June 14th; long. 21° W.; observed meridian altitude of 

sun's lower limb 51° 1' 40" hearing south ; eye 15 feet. Ke- 

quired the latitude in. 

Ans. 62° 4' 7" N. 

Ex, 1882 ; August 25th ; long. 42° 1' W. ; ohserved meridian altitude 

of sun's lower limb 49° 51' 30" south of observer; eye 17 feet. 

Required the latitude. 

Am, 50° 38' 5" N. 
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£x. 1882 ; October 20tb ; long. ZO" V E. ; observed meridian altitude 
of sun's lower limb 45° SO* bearing south; eye 17 feet. Re- 
quired the latitude in. 

Ans. 33° 36' 6" N. 

JSr. 1882 ; September 23rd ; long. 60° 10' E. ; observed meridian alti- 
tude of sun's lower limb 5o° V bearing north ; eye 20 feet. 

Bequired the latitude in. 

Am, 34° 52' 9" S. 

Note. — ^In order to take the sun's altitude when 
greatest, continue, by means of the tangent screw, to 
bring the lower limb of the sun down to the horizon, 
so long as the sun is on the ascendant. Persevere in 
doing this until the imaged sun ceases to rise above the 
horizon ; persist in bringing it down to the horizon, but 
never up to it. The instrument should be vibrated so 
that the image may skim the horizon^ for the altitude must 
be measured to the point vertically below the sun. 

Should the learner be on land, and desirous of 
becoming conversant with the use of the quadrant, and 
perfect in the preceding operation, he should furnish 
himself with the Artificial Horizon, by which means he 
will, on going to sea, be better prepared than if he had 
never taken an observation. He must remember that 
the Artificial Horizon will, from its structure, give 
double the sun's observed altitude ; and, therefore, after 
reading off the number of degrees indicated on the 
limb of the quadrant, he must first add or subtract the 
index error, and then halve the remainder for the ob- 
served altitude of the sun. 

Assuming that the learner has attentively studied 
his subject, and mastered the contents of the preceding 
pages, he should be competent to find his latitude in 
any part of the globe. Should he, however, still 
further pursue his studies, with the view of becoming 
capable of finding his longitude by means of the quad- 
'mi chronometer, he will thus acquire great 
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advantages while roaming the ocean, where he may 
chance to be seyeral successiye days without a sight of 
the land, and when, after such an interval, his longi* 
tude by Account or Dead Reckoning might prove to 
be seriously wide of the truth. In addition to this, his 
being enabled to ascertain the mean time either at sea 
or on land, which is included in the operation of finding 
the longitude, cannot be deemed superfluous. 

Knowing the latitude and longitude there will be no 
occasion to get into the latitude of the port bound for, 
and then to sail along that parallel, as you must do if 
you know only the latitude. 

ON FINDING THE LONGITUDE. 

The appearances of sunrise, noon, and sunset, it is 
needless to observe, are occasioned by the rotation of 
the earth on its axis ; and when the sun is just rising 
to the inhabitants of London, it will not do so to those 
of Pembroke until a number of minutes later — ^while 
it had risen to the people of Antwerp previously-r— 
in each case in proportion to their longitude east or 
west of London. Knowing the rate at which the earth 
thus rotates (900 miles in an hour), if we also know 
when it is noon at London and when at Pembroke, we 
can ascertain the difference of longitude between the 
two places : thus of two clocks, one set to London time 
and the other to Pembroke time, when the London 
clock showed noon, or 12h., the Pembroke clock would 
show 19m. 48s. to 12, indicating that Pembroke was 
4° 67' W. of London. 

By means of our quadrant we are enabled to find the 
true time at Pembroke or at any other spot on which 
we may be : but we are not able to know our meridian 
distance east or west from Greenwich, unless we also 

E 
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know the time there at the same instant. This the 
chronometer will furnish us with, as it was set to the 
Greenwich mean time. Therefore, if at Pembroke we 
take an observation of the sun at 8 in the forenoon, 
and the chronometer showed 19m. 48s. past 8, we arrive 
at the same result as above. 

To ascertain the time at sea, with the view of finding 
the longitude, we must know — • 

1. The sun's altitude. 

2. The mean time at Greenwich when the altitude 
was taken. 

3. The equation of time reduced to the moment of 
observation. 

4. The sun's reduced declination, and thence the 
polar distance. 

From the above data we find the sun's hour-angle> 
and the time at sea ; then the difference between the 
time at sea and that at Greenwich gives the longitude. 

In addition to the chronometer on board, which must 
not be moved from its situation, nor its hands altered, 
it. is assumed that the navigator is furnished with a 
good watch ; but attention must be first directed to the 
chronometer. No chronometer is known to keep true 
mean time, or can be made to do so : human skill is 
not sufficiently perfect to accomplish this, though it 
can produce chronometers which will answer our pur- 
pose equally as well by going at a uniform rate, so 
that they shall respectively be ever gaining or losing 
the same quantity of time during a day. Knowing, 
then, this quantity, we have only to subtract or add it, 
as the time-keeper gains or loses, and we have the true 
mean time. This is termed correcting the chronometer 
for rate. We must also correct it for error, which is 
the quantity of time it was too fast or slow for mean 
time when it was brought away from Greenwich ; for 
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the express purpose of the chronometer is to show us 
the mean time at Greenwich, for which spot all the 
astronomical data in the Nautical Aknftnac are calcu- 
lated. 

To correct the chronometer for rate and error, multiply 
the rate by the number of days and parts of a day 
since the chronometer was last rated, and reduce the 
product into minutes, if required, and you have the 
accumulated rate, which is to be added to the chro- 
nometer time when the observation was taken, if it be 
losing, or subtracted, if gaining. Add also its original 
error, if it was slow, or subtract it, if it was fast ; and 
the result will be the mean time at Greenwich. 

In ascertaining the accumulated rate, which is the 
chronometer's gain or loss in twenty-four hours, the 
portions of the day of observation which have elapsed 
must also be taken into consideration ; but this dif- 
ference is so minute, that an approximation to it is 
sufficient. Thus, suppose the daily loss of the chro- 
nometer to be 4s., and the observation to be made at 21 
hours from the preceding noon, when of course 
2s. must be allowed for loss during 12 hours, and Is. may 
be allowed for the rest of the elapsed time ; and, there- 
fore, 3s. more must be added to the accumulated rate 
for the entire days. 

You can understand that if, for a given place on a 
given day, you were told that your watch was Im. 29s. 
slow, and gaining 3s. daily, five days afterwards it 
would only be Im. 14s. slow, that is Im. 29s. less 
15s. ; and if the watch indicated 2h. 30m. 40s. p.m., 
the correct time would be 2h. 31m. 548. p.m. 

We will take another example. 



£2 
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Example* May 1st the chronometer was 2m. 10s. too 
slow for Greenwich mean time, and gaining 2*4s. 
daily. Required the Greenwich mean time by the 
same chronometer on June 2nd, when it showed 
4h. 86m. 258. 



Daily rate • 

From May 1 to June 2 


2*48. 
= 32 days. 


Qain for 4^ hour& 


48 
72 




6,0) 7,6-8 


Accumulated rate 
Chronometer time 


1 17 gain. 
4h. 36 25 


Original error 


4 35 8 

2 10 too slow. 


^ Mean time at Greenwich 


4 37 18 



J^. On August 7th the chronometer indicated 8h. Om. 52s. ; it had 
been found Im. 55s. fast on Greenwich mean time, on March 1st and 
losing 3*4s. daily. Eequired the true M. T. at Greenwich. — 
Ans. 8h. 7m. 58*78. 

Instead of taking one altitude of the sun, and the 
time at which it was taken, it is far preferable to take 
four or five, or even seven observations in succession, 
noting down their corresponding times, and to take the 
mean of the altitudes and times, which is done by add- 
ing them together, and dividing the sums by the 
number of observations taken. 

When the mean of the times is put down, if you 
have used a hack watch, and thus taken the altitudes 
and times yourself, mark how much the watch is slower 
or faster than the chronometer ; and applying the 
difference to the mean of the times, we have the chro- 
nometer time, which, being corrected for rate and error, 
gives us the Greenwich mean time at the instant of 
observation. 
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AlUtudes. 


TimM. 


1 II 


h. in. R. 


10 7 


23 3 


10 17 


23 40 


10 32 


2o 14 


10 64 


26 32 


11 14 


27 60 



6 ) 63 4 6 ) 126 26 



Moan of alia. 10 36 48 
Index error +1 30 

10 38 18 



9 26 17 mean of times by watch. 
+6 84 watch slower than chron. 

9 30 61 chronometer time. 



To knotc token to add 12 hours to the time shown by 
chronometer, — The chronometer only ranges from to 
12 hours, but as you already understand (from p. 64) 
the relation of civil to astronomical time, and that all 
hours between midnight and the following noon must 
range between 12 and 24, consequently you may well 
suppose that if you are taking an observation in the 
North Atlantic, between 8 and 9 a.m. on the 7th, at a 
spot about 30° W. of Greenwich, as the ship time is 
morning, and 20 to 21 hours on the 6th, so it will be 
morning at Greenwich and between 22 and 23 hours. 
But for any given spot it may be morning with you, 
and evening at Greenwich, or evening with you and 
morning at Greenwich : clearly to understand this, 
and also when you are to add 12 to the chronometer 
hours, you must know {approximately) two things, viz., 
the time at ship and your longitude, and use these to 
get an approximate Greenwich date (see p. 65). 

Ex, Juno 10th, at about 8h. 29m. a.h.| in long. 32" W., the chrono- 
meter showed lOh. 21m. SOs. What is the Greenwich date P 



Ship time Juno 
Long, in time 



9d. 20h. 29m. ^ 
2 8 



Approx. Gr. date . 9d. 22 37 



Consequently the Gr. date by 
^ chron. is 9d. 22h. 21m. 30s. 
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£x» AvLgVLBt 4th, at about 3h. 42m. p.m. at ship, in long. 64** W., the 
chronometer showed 8h. Om. 40s. What is the Greenwich date ? 

Ship time August . 4d. 3h. 42m. ^ 
Long, in time . . 4 16 I Consequently the Or. 

> date by chron. is 



Approx. Gr. date . 4d. 7 68 



4d. 8h. Om. 40s. 



£x. May 10th at 8h. 30m. a.m. at ship, in long. 55° E., the 
chronometer showed 4h. 47m. 39. What is the Greenwich 
dateP 

Ship time May 9d. 20h. 30m. ^ 

Long, in time d 40 Consequently the Gr. date by 

Approx. Gr. date 9d. 16 50 | chron. is 9d. 16h. 47m. 3s. 

Ex. June 17th at 3h. 40m. p.m. at ship, in long. 98° E., the 
chronometer showed 9h. 7m. 428. What is the Greenwich 
date? 
Ship time Jime 17d. 3h. 40m. 'j 

Long, in time 6 32 ( Consequently the Gr. date by 

Approx. Gr, date 16d. 21^ 8 | chron. is 16d. 21h. 7m. 42s. 

These examples, if you look through them carefully, 
show that the approximate time at ship and long, by 
account give you an approximate Greenwich date, and 
at once indicate to you whether your day is the same 
as that at Greenwich, and also whether you must add 
12 hours to the chronometer time to get the correct 
Greenwich date and time. 

Taking the Times of the Altitudes, — If it is the hack 
watch you use, hold your watch, which should be 
furnished with a seconds-hand, in the palm of either 
hand, as may be convenient, or at all events placed 
where the eye of the observer may fall on it, as soon 
after he has made the observation as possible. To have 
this time very accurately, let him set about the obser- 
vation at the instant the minute-hand is on a minute of 
the dial ; at the same instant he must observe at what 
number of seconds the seconds-hand is, — then make the 
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obseryation, and see to what point the seconds-hand 
has reached ; when, of course, the time of that altitude 
will be the number of mmvAes, plus the seconds travelled 
over by the seconds-hand. Should this last have 
made more than one entire revolution while the observer 
was occupied in the observation, he will easily be con- 
scious of it, and take it into the account. 

Or, if convenient, you can employ another person to 
read the chronometer while you take the altitudes ; you 
prepare, — ^he at the chronometer and you at the side of 
the yessel to observe ; when ready, you say " look out," 
as a caution ; immediately that you have taken the 
altitude you say '' stop '' ; at that moment the chrono- 
meter is read, and then noted down on paper by the 
side of the altitude which you also give ; and so on 
through 3, 5, or 7 observations ; but both observer and 
chronometer-reader must be sharp and instantaneous in 
what they do. 

To correct the Sun's Declination. — For the chrono- 
meter time, take the declination from p. II. of the 
Naut. Aim., entering for the given month and day ; 
also take " Var. in 1 h." from p. I. for same date; 
multiply the " Var. in 1 h." by the Green, time {i,e, 
by the hours, with the minutes converted into tenths 
of an hour) ; mark off from the right of the product aa 
many decimal places as there are decimals in the *' Yar." 
and Green, time together. The number to the left of 
the decimal point will be seconds, which must be divided 
by 60 (if more than 60) to convert into minutes and 
seconds ; this is the correction of Declination. 

Eule to apply the correction : — . 
Declination increasing yOddcoTrection to Declination. 
Declination decreasing, subtract correction from 
DecUnation. 
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But note, the correction is auhtracHve on the day in 
March when Declination changes from S. to TS., also on 
the day in September when Declination changes from 
N. to S. ; at either date, if correction is greater than 
Declination, subtract the Declination from the correction ; 
then, in March the remainder will be the Dec. N., but 
in September the remainder will be the Dec. S. 

But the Declination will always be more accurate 
when corrected from the noon nearest to the Gfreen. time. 
In this case, when the hours of Green, date are less than 
12, the Method already given on p. 79 applies in every 
respect. 

But when the hours of Green, date exceed 12, sub- 
tract the time from 24 hours ; take out the Dec. as 
well as the Var. in 1 h. for the noon in advance of the 
Ghreen. date ; multiply this " Var. in 1 h.'* by the 
time short of 24 hours, and the product will be the 
correction ; thus, if the time is 8d. ISh. 42m., this is 
5h. 18m. from the next noon, or noon of the 9th ; hence 
take the Dec. and " Var. in 1 h.'* for the 9th ; and 
multiply the Var. by 6-3 for the correction of the Dec. 
of the 9th : then — 

If Dec. is increasing, subtract correction. 

If Dec. is decreasing, add correction. 

To correct the Equation of Time. — For the given day 
take the Equation from Naut. Aim. p. II. of month ; 
also, take " Var. in 1 h." for same day from p. I. of 
month ; multiply the " Var. in 1 h." by the hours and 
tenths of Green, time, mark off as many decimal places 
in the product as there are decimal places in the " Var." 
and time together. This is the correction of Equation — 

To be added if Equation is increasing ; 

To be subtracted if Equation is decreasing. 

^Iso, take special notice, on p. I. of Naut. Aim. of 
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the day^ when the Equation changes ; in the colamn 
it is marked by a strong dash , and at top thus 

add. Q_ gob. 
sabt add. 

For the Apparent Time at Ship. — ^Add together the 
true Altitude^ the Latitude of the placOi and the Polar 
Distance of the object ; divide the sum by 2, for the 
Half-sum ; and subtract the Altitude from the Half- 
sum, which call Remainder. 

Then, add together the Log. Secant of the Latitude, 
the Log. Cosecant of the Polar Distance (take Secant 
of Declination if Pol. Dist. is greater than 90®), the 
Log. Cosine of the Half-sum, and the Log. Sine of the 
Kemainder. The sum of these four Logs, (rejecting 
tndeo! 30) will be the Log. of the Hour-angle, that is, 
the time from the nearest noon, which take out in hours, 
minutes, and seconds. 

N.B. — All Logs, should be taken out to seconds of arc, 
when the sum of the three arcs exceeds 165°, otherwise 
the seconds may be rejected. The Logs, used are — 
first Table V., and then Table XVIII. for the Horary 
Angle. 

True alt. 24 53 Tab. V. 

Lat. 54 57 . . Sec. 10*240868 
Pol. dist. 69 50 . . Coeec. 10-027476 



Sum 149 40 



Half-sum 74 50 . . Cos. 9*417684 



Hem. 49 57 . . Sine 9*883936 



Hour-angle 5h. Om. 26s. Log. 9*569964 



e3 
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Proceed as follows when, using the seconds of arc : — 

True alt. 13 18 30 Tab. V. 

Lat. 46 2 . . Sec. 10-150768 * 
Pol. dist. 112 40 20 . Cosec. 10-034927 



Sum 171 50 



Half-sum 85 30 25 . . Cos. 8*893975 



Hem. 72 11 55 . .Sine 9*978693 



Hour-angle 2h. 38m. 8*58. Log. 9*058363 

This, computed to the nearest minute of arc only, 
gives 2h. 38m. 16s., which would cause an error of 2' 
in the longitude. 

I wish you to look at these Hour-angles very care- 
Ailly, and to remember that the resolution of the 
spherical triangle determines merely the meridian dis- 
tance (in time) of the sun from the nearest noon. Hence, 
with regard to the first, if we suppose the Ship Date to 
be July SSrd, p.m., we get for the Apparent Time at 
Ship, July 23d. 5h. Om. 26s. : but if the Ship Date be 
July 23r(i a.m., then the Hour-angle must be sub- 
tracted &om 24 hours, and the date put 1 day back, as 
in the following example, — the reckoning being in 
astronomical time. 

Hour-angle . . oh. Om. 26s. 

24 



Apparent time, July 22d. 18 59 34 

Similarly with the second Hour-angle, if we suppose 
the Ship Date to be October 17th, p.m., our Apparent 
Time at Ship is October 17d. 2h. 38m. 8s. ; but for 
October 17th, a.m., our Apparent Time at Ship is 
October 16d. 21h. 21m. 52s. 

It will be observed that in the calculation for finding 
'ongitude, our latitude is used, so that if our lati- 
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tude is erroneous, so will our longitude be. The. best 
time for making the observation is when the sun is on 
the prime vertical, i.e. true East or West, because an 
error in the latitude then produces the least effect on the 
hour-angle ; but you can only take an altitude in this 
position when the latitude and declination have the 
same name. When these are of different names, the 
sun never comes to the prime vertical, and in that case 
you should take the altitude as early as convenient and 
as far from the meridian as possible; an object observed 
near the meridian never gives a good hour-angle. 

It is far more general to make the observation in the 
forenoon in preference to the afternoon, for in the latter 
case the sea, being more or less affected by the day's 
sun, the refraction of the atmosphere is more precarious 
than it is in the forenoon. 

Should you be doubtful about your latitude, having 
taken the altitudes and their corresponding times, you 
can wait until you have found your latitude at noon, 
carefully keeping the Dead Beckoning during the in- 
terval ; so that working it back you arrive at the true 
latitude you were in when you took your altitudes for 
the time. Work these out for your longitude at that 
moment, and, allowing for the difference of longitude 
since made, prick the ship's place at noon. 

Should the forenoon be too cloudy for an observation, 
it is customary to make it in the afternoon, but with 
favourable weather it would be advisable to work out 
the longitude at both forenoon and afternoon. Eemem- 
ber that when an afternoon observation is made, there 
is to be no subtracting from 24 hours ; for we only learn 
the time elapsed since the preceding noon. 

Latitude and Longitude by Observation is preferable 
to Dead Reckoning ; but you should lose no opportunity 
of checking the chronometer while in harbour, or wh*" 
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passing well-known headlands, when the longitude is 
exactly known ; work out the time for the longitude, 
and observe whether it properly coincides with the 
truth. Do this every day on which it may be prac- 
ticable, and be guided accordingly, in your estimate of 
the Longitude by Observation. 

Having now (pp. 73 to 82) given in detail all the 
different parts of the problem, we may briefly sum- 
marise the rule for finding — 

LONGITUDE BY CHRONOMETER AND SUN's ALTITUDE. 

1. For the Oreentvich Date, Mean time, — To the ap* 
proximate Green. Date by chronometer apply the original 
error and Accumulated Bate (see p. 75). 

2. For the Declination. — Take the Declination from 
the Naut. Aim. p. II. of given month, and correct it for 
the Green. Date, mean time (see pp. 79, 80). 

3. For the Polar Distance. — Subtract the corrected 
Dec. from 90* when Lat. and Dec. are both N., or both 
S. ; if Lat. and Dec. are one IST. and the other S., add 
90° to the Dec. For Lat. 0, subtract Dec. from 90° 

4. For the True Altitude, correct the observed Alti- 
tude for Index Error, Dip, Refraction, Semi-diameter, 
and Parallax (see pp. 68, 69). 

5. For the Equation of Time, — ^Take the Equation 
from Naut. Aim. p. II. of month, and correct it for the 
Green. Date, mean time (see p. 80). 

6. "With the true Alt., Lat., and Pol. Dist., work out 
th,e Hour^angle (see p. 81), then- 
IE AiM. at ship subtract the hour-angle from 24 

hours, and before the remainder write the Ship Date, 
which will be 1 day less than the civil date ; but — 

If P.M. at ship, the hour-angle is the correct time, 
before which write the Ship Date unaltered : — 
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And in either case you have the Ship Date, Apparent 
Time. 

7. For the Mean Time at Ship. — Under the App. Time 
at Ship write the Equation of Time, which is to be added 
or subtracted as directed in Naut. Aim. p. I. of given 
month. The result will be the Mean Time at Ship. 

8. For the Longitude. — ^Under the Ship Date, Mean 
Time, write the Greenwich Date, Mean Time ; take the 
less from the greater, remembering that the value of the 
days in each must be comidered as well as the hours. The 
remainder will be the Longitude in time, which turn 
into . .^ .' . ." and name— 

Fast if Green. Mean Time is less than Ship Mean Time;^-' 
West if Gfreen. Mean Time is greater than Ship Mean Time. 



I will now give two examples to show the solution in 
fuU :— 

£x, 1882, May 17th at about 4li. 49in. p.m. in lat. SO"* 50' N., long, by 
D. R. 26° W. ; the observed altitude of sun's lower limb was 26° 20' ; 
eye 17 feet . Time by chronometer 6h. 30m. 46s. , which had been 
found Im. 408. fast on Mean Time at Greenwich on April 26th, and 
losing 3 '2b. daily. Eequired the true Longitude. 

Ship date May . 17d. 4h. 49m. Time by chron. . 6h. 30m. 46s. 
D. R. Long. W. . . . 1 40 Orig. err. fast . . — 1 40 

Approx. Green, date I7d. 6 29 6 29 6 

-^— ■^— losing +1 ^ 



By Ghron. Green. dateM.T. May I7d. 6h. 3dm. 13s. 

Rate 3-28. 
April 26 to May 17 = 21 

32 
64 

67-2 
For 6h. = -8 

6.0)6^8 

Im. 8s. 
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17th Decl. (N. A. p. II.) 19^ 22' 5" N. Eq. T.(N. A. p. II.) 3m. 508.-36 
33"'69 X 6-6 = + 3 39 -071 X 6*6 = '46 

Red. Dec. . . 19 25 44 N. To App. T. — 8 50 

90 —— 



N. P. D. 70 34 16 T. VIII. Dip 4' 4 
XV. Ref. 2 3 



Obs. Alt. 25'' 20' 
Dip & Ref. — 6 



6 7 



25 13 53 

S6imd(N. A.) + .15 51 

Par. 8 



True Alt. 25 29 52 Tab. V. 

Lat. N. 50 50 ... Sec. 0-199573 

N. P. D. 70 84 16 '. . Cosec. 0025463 



Sum 146 54 8 
Half-Bum 73 27 4 . . . Cos. 9*454591 



Rem. 47 57 12 . . . Sin. 9-870755 

Hour-ang. & App. T. at ^— ^.i^—. 

ship I7d 4li. 52m. 388. (T. XVIII.) 9-550382 

, Eq. T. — 3 50 — ^ 

Ship date M.T. 17d. 4 48 48 

Gr. dat6M.T. 17d. 6 30 13 



Long, in time 1 41 25 

3 



5 4 15 
5 



Long. 25'» 21' 15" W. 



Notei, — 1. The Approx. Gr. date by Dead Reckoning is found for 
the purpose of knowing the Day and Hour (astron. time) of the 
chronometer ; also to know whether it is necessary to apply 12 hours 
to the chron. time. 

2. The Daily Rate is multiplied by the time elapsed from April 26th 
to May 17th) allowing a proportion for the 6 hours. 

3. The Decl. and Bq. of Time, each taken from Naut. Aim. p. II. 
of the month, are corrected by the " Var. in 1 hour " multiplied by the 
Gr. time 6} hours, or 6*5. 

4. The Obs. Alt. is reduced to the True Central Alt. 
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0. The App. Time at ship got by method (see p. 81) ; being r.x. at 
ship, the Hour-angle is the time at ship. 

6. Being p.m. at ship, put the day before it, and it is the Ship Date 
Apparent Time. 

7. By applying the Eq. of Time according to instructions on p. I. of 
Naut. Aim., we get Ship Date Mean Time. 

8. The difference between Qt, date M.T. and Ship date M.T. is the 
long, in time, which put into ° '" ; it is West because Gr. time is best 



£x. 1882, Sept. 24th, at about 7h. a.m. at ship, in lat. 49' 42' N., 
long., by D. R., 49° W. ; the observed altitude of sun's lower 
limb was 10"* V 20"; eye 16 feet; time by chronometer 
lOh. 5m. 40s., which had been foimd 3m. lis. slow on Green. 
Mean Time on July 2nd, and losing 2'ds. daily. Required the 
true Longitude. 

Ship date Sept. 23d. 19h. Om. Time by chron. lOh. dm. 408. 
D. R. long. W. 3 16 12 

22 5 40 
Approz. Gr. date, Sept. 23d. 22 16 Orig. err. slow -f 3 11 

22 8 51 
loss -f- 3 30 

By Chron. Gr. date M.T. Sept. 23d. 22 12 21 

Rate 2-5s. 
.July 2nd to Sept. 24th = 84 

100 
200 



6,0 ) 21,00 

3m. 30s. 

24th. Decl. (N. A. p. H.) 0° 31' 33-7" S. 
58-49" X 1-8 + I 46-3 

Red. decl. 29 48*4 
90 



N. P. D. 90 29 48 



24th. Eq. of T. (N. A. p. II.) 8m. 0-99s. 
0-863 X 1"8 = — 1*55 

To App. T. — 7 59-44 



88 
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Obs. Alt. 10" 1' 20" 
Dip and Ref. — 9 16 



T. Vni. Dip 3' 66" 
XV. Ref. 5 20 



9 52 4 

Semid. (N. A.) + 15 59 

Par. 9 



True Alt. 10 8 12 

Lat. N. 49 42 

N. P. D. 90 29 48 



— 9 16 



Tab. V. 
Sec. 0*189237 
Cosec. 0000017 



Sum 150 20 



Half-sum 76 10 . . . . Cos. 9-408254 



Rem. 66 1 48 .... Sin. 9*967381 



Honr-ang. 4h. 64m. 248. (T. XVIII.) 9*664889 
24 — — i 



Ship date, App. T. 23d. 19 6 36 

Eq. T. — 7 59 



Ship date, M.T. 23d. 18 67 37 
Green, date, M.T. 23d. 22 12 21 

Long, in time 3 14 44 = 48Mr W. 

Notes, — 1. The ship astronomical date and longitude, giiring 
approximate Gr. date Sept. 23d. 22h., shows that 12 hours must be 
added to the time by chron. 

2. The Ded. and Eq. of Time are taken out for Sept. 24th and 
corrected for the hours and minutes that the Gr. date is short of 
the 24th ; in this case Ih. 48m. or l'8h. 

3. For the Polar Dist. 90° is added to the Decl., since the Lat. is N. 
and the Decl. is S. 

4. The Hour-angle being found, it must be subtracted from 
24 hours, being the time from the nearest noon ; and the astronomical 
day at ship is the 23rd. 

6. The Eq. of Time is then applied according to instructiona on 
p. I. of Naut. Aim. to get mean time. 

The remaining part of the problem is the same as that of the preyious 
problem. 



£x, 1882, April 16th at about 8h. 36m. a.m. at ship in lat. 44° 69' S., 
long, by D. R. 106° W. ; the observed altitude of sun's lower 
limb 19° 9' with index error 1' 31" to add; eye 15 feet. Time 
by chronometer 3h. 42m. 66s., which had been found 2m. 2s. 
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fast on mean time at Greenwich on January 2drd, and loaing 
4*^8. daily. Sequired the true longitude. 

Ship date April 14d. 20h. 35m. \ 
106° long. W. 7h. 4m. f Hence chron. corrected gives 

j Qr. date April 16d. 3h. 47m. 48. 

Approz. Gr. date Apr. 15 3 39 ; 



Cor. Dec. 9* 63' 10" N. Cor. Eq. T.— 38. T. alt. 19' 20' 2'. 

Hour-angle . . 8h. 18m. Ss. log. 9*243903 *- sum of logs. 

24 



Ship date A.T. 14d. 20 41 67 

Eq. T. — 3 

„ M. T. 14 20 41 64 

Gr. dateM.T. 16 3 47 4 



Long, in time . 7 6 10 = 106° 17' 30 " W. 
Work it out in full and get the same result. 



Ex, 1882, August 2lBt, at about 8h. a.m. at ship, in estimated long. 
12° W. ; the observed altitude of sun's lower 24° 29*, with index 
eiTor 1' 49" to add; eye 14 feet; time by chron. 8h. 49m. 64s., 
which had been found Im. 128. slow on M. T. at Greenwich on 
May 10th, and gaining 2s. daily: — 
At noon the lat. by meridian altitude of sun was found to bo 

60° 67' N. ; the course and distance from about 8h. a.m. until noon, 

having been S.E. by E. ^ E. {true) 17 miles. Hequired the longitude 

brought up to noon. 

Course S. 6^ pts. E. and dist. 17' = 8' S. and 16' E. \ see pp. 26 
Dep. 16' E. in lat. 61° = 31' diflF. long. ) and 27. 

Gr. date M. T. by chron. Aug. 20d. 20h. 47m. 40s. 
Cor. Dec. 12° 7' 19" N. ; cor. Eq. T. -f 3m. ; T. alt. 24° 41' ; 
Lat. carried back to 8h. a.m. 61° 6' N. ; 
Log. of H.-angle 9-402676 giving 4h. Im. 278. ; 
Long, at time of morning sight 11° 31' 46" W., and carried forward 
to noon = 11° 0' 45" W. 

Work out the example and get the same results. 

Note, — Being in N. lat. if you make northing in the interval 
between the a.m. sights and noon, your lat. for a.m. sights must be less 
than that at noon ; for southing, greater. 

. Note, — Being in W. long., and having found the longitude for a.m. 
sights, easting in the interval decreases the long, at noon ; westing 
increases it. 
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Ex, 1882, September Ist, in Long, by D. R. T 20' E. ; the obs. mer. 
alt. of sun's lower limb was 33** 0' 30" South of observer ; eye 
13 feet. At about 5h. p.m. of the same day the mean of five 
obs. alts, was 12° 2', and the mean of times byChron. Sept. 
Id. 4h. 40m. 12s. ; chron. had been found Im. lis. fast 
on M. T. at Greenwich on May 20th, and losing 5s. daily. 
Required the Latitude at noon, and brought down to the time 
of taking the sights ; also the Longitude ; the true course and 
distance run from noon was S. 40° W. 30 miles. 
An8. Lat. at noon 66° 3' 3" N.; Lat. brought down for run 
64° 40' 3" N. ; Long. 6° 47' 4o" E. 



LATITUDE BY AN EX-MERIDIAN ALTIT[JDE OF THE SUN. 

Should the weather be cloudy and uncertaiu, a 
tolerably fair latitude may generally be obtained by 
taking an altitude of the sun when mar the meridian; 
and for this purpose the error of the watch for the 
ship's position should be known as accurately as 
possible. For this problem you will naturally use 
Towson's " Tables for the Eeduction of Ex-Meridian 
Altitudes." They give two corrections — one to be 
applied to the declination, and the other to the altitude 
— and then, by a process similar to the ordinary lati- 
tude problem, p. 70, you get your ship's latitude. 
There are limits to the time of taking the altitude, but 
these need not be stated here, as, if you keep within 
the range of Towson's Tables, you will be correct. A 
problem worked in full will give you an idea of the 
process. 

The altitude may be observed at a.m. or p.m., and 
the time from noon, is one of the elements. Note. — It is 
apparent time. 

Ex. 1882, April 28th, a.m. at ship; Lat. by D. R. 47* 40' N. ; 
Long. 1 7° W. ; the ohserved altitude off the meridian of Bnn*8 
lower limb was 56° 10' South of the observer; eye 16 feet; 
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time by watch llh. 66m. 208. a.m., whioh had been found 
14m. 308. fiut on apparent time at ship, bat the ship had made 
19' diff. lojig. to westward since the error for time had been 
found. Required the true Latitude ? 

h. m. 8. h. m. s. 

Time by watch 11 66 20 24 

12 T. at ship 23 40 34 

April 27d. 23 56 20 T. from noon 19 26 
Fast — 14 30 



23 41 60 Dec. 14 12 20 K. 

Diflf. Long. 19' W. — 1 16 Cor. for 48m. + 38 

Ap. T. at ship, Ap. 27d. 23 40 34 14 12 68 

Long. IV TV. 1 8 TowBon's cor. + 2 66 

Ap. T. at Gr. Ap. 28d. 48 34 Aug. Dec. 14 16 64 



Obs. Alt. 66 10 S. 

Cor. of Alt. -|- 11 26 (various tables). 

T. Alt. 66 21 26 

Towson's cor. + 17 32 

Augmented Alt. 66 38 67 

90 



Zen. dist. 33 21 3 N. 
Dec. 14 16 64 N. 



Lat. 47 36 67 N. 



AMPLITUDE AND AZIMUTH, AND THENCE THE ERROR 
AND DEVIATION OP THE COMPASS. 

Your chart and sailing directions will generally in* 
dicate the variation of the compass ; but if you are in 
an iron boat, or a steamer, your compass >yill be affected 
by deviation, and this you can only find out, when at 
sea, by an Amplitude or an Azimuth. I will first give 
you a few definitions of terms ; these you must carefully 
read, and reflect on : and then you will see the drift 
of the subsequent remarks. 
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1. Amplitude. — The arc of the horizon between an 
object at rising and the E. point, and the object at 
Betting and the W. point. Note. — The Amplitude is 
only observed at sunrise and sunset. 

2. Azimuth. — The arc of the horizon between the 
N. or S. point and the circle of altitude passing through 
a celestial body. Note. — The true Azimuth or bearing 
must be calculated, or otherwise taken from a Table by 
Inspection : the observed Azimuth is the object's bear- 
ing by compass. 

3. The Variation of the Compass is the angle between 
the magnetic and true meridians. 

4. The Deviation of the Comj^ass is the angle through 
which the compass needle is deflected from the mag- 
netic meridian. Note. — Or, — The deviation of the 
compass is the angle between the magnetic meridian 
and the direction of the magnetic needle influenced by 
the magnetism of a ship. 

5. The Error of the Compass is the angle through 
which the compass needle is deflected from the true 
meridian. Note. — The Error of the Compass includes 
variation and deviation, and is the angle between the 
geographical meridian and the direction of the mag- 
netic needle of the compass on board. 

6. The Tnie Course of a Ship is the angle that a ship's 
track makes with the true meridian. 

7. The Magnetic Course is the angle that a ship's 
track makes with the magnetic meridian. Note. — 
The magnetic, or (as it is now generally called) the 
correct magnetic course, being the angle between the 
magnetic meridian at the place and the ship's track as 
shown by a compass unaffected by deviation, such a 
course is affected only by the variation of the compass. 

8. The Compass Course is the angle that a ship's 
track makes with the compass needle. Note. — The com- 
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pass course being the angle between the ship's track and 
the direction of the magnetic needle of the compass on 
board, such a course may be affected with variation and 
deviation. 

If you are in an iron ship, Tables by which you can 
instantaneously take out the sun's (rue bearing (Azimuth 
is only another word for bearing) are indispensable. 

For Latitudes from 60° to 30° Burdwood's « Sun's 
True Bearings " are sufficient. 

But if you go into the tropics these must be supple- 
mented by Davis* " Sun's True Bearings." 

There is also Labrosse's "Azimuth Tables," which 
range from 61° N. to 61° S. 

These give the Sun's true bearings at any time that 
the object is above the horizon ; with explicit directions 
as to their use, so it is xmnecessary to repeat them 
here. One or other of these works you must have if 
you wish to be well posted as to what your compass is 
doing, and where you are going. All I purpose now 
to do is, to show you how to obtain the Error of the 
Comjjass and the Deviation, when you have sought out 
the trice bearing of the object, and looked at your chart 
for the variation. 

1. The True Amplitude must \iQ named from East 
at A.M. or rising, but from West at p.m. or setting ; 
towards North for Declination N., but towards South 
for Dec. S. 

Thus, in Fe'bruary, when the Dec. is 15° S., we should say the sun 
rose E. 23** 40' S. ; and, in May, when the Dec. is 20° N., we should 
say the sun set W. 32° 10' K., in the Channel. 

2. For the Error of the Compass. — ^Under the true 
write the observed (or compass) Amplitude, reckoned 
from the same point as the true, E. or W. as the case 
may be. 

If both are N., or both S. take their difference ; if 
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one is N. and the other S.^ take their sum ; the result 
in each case will be the Error of Compass. 

Then, looking from the centre of the compass in the 
direction of the observed Amplitude — name Error E. 
if true, is to right of observed, Amplitude ;, but name 
Error W. if true, is to left of observed. Amplitude. 

Ex. True Amplitude E. 16° 20' N. True Amp. . W. 6° 40' S. 
Observed „ E. 28 60 N. Oba. „ . W. 8 17 N. 

Error of Compass 13 30 E. Err. of Comp. 13 57 W. 

Note, — The observed Amplitude is of course the object's bearing by 
compass at rising or setting. If you have no deviation, the Err. of 
Compass is the Variation. 

3. For the True Azimuth, you will find that in the 
works to which I have referred (p. 93), Burdwood, 
Davis, and Labrosse, the bearing of the object is 
named from N. in N. Latitude, but fro7n S. in S. Lat., 
towards E. before it comes to the meridian, but towards 
W. after it has passed the meridian. Hence if true 
and observed Az. have difierent names, one N. and the 
other S., they can be brought into the same name by 
subtracting one from 180°; thus S. 110° E. = N. 70° E. 

4. For the Error of the Compass. — Under the True 
Azimuth write the observed Azimuth or Bearing, both 
reckoned from the same point, N. or S. ; then — 

If both are E., or both W., take their difierence ; if 
one is E. and the other "W., take their sum ; the result 
in each case will be the Error of Compass. 

Then, looking from the centre of the compass in the 
direction of the observed Azimuth — name Error E. if 
true, is to right of observed. Azimuth ; but name Error 
W. if true, is to left of observed. Azimuth. 

Ex. True Az. . . , N. 136* W. Ex, True Az. . . . N. 64' W. 
Obs. „ . . . N. 89 W. Obs. „ ... N. 88 W. 

Err. of Comp. 47 W. Err. of Comp. 24 E. 
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Ex, True Az. . . . N. 101' E. Ex, True Az. . . . N. 16' W. 

Obs. ,, . . . N. 3 E. 



II • ■ • o. 79 E* 



Obs. „ ... 8. 69 E. Err. of Comp. 18 W. 

Err. ofComp. 10 W. 

Thus far, whether by Amplitude or Azimuth, you 
know how to find the Error of the Compass ; but we 
must go a step further. 

6. For the Deviation of the Compass. — ^XJnder the 
Error of Compass write the Variation as given on 
Chart ; then with Error and Var., both E. or both W., 
take their difference ; — but with Error and Var., one 
E. and the other W., take their sum. 

The resulting Deviation will be of the same name as 
the Error of Compass ; unless the Error has been sub- 
tracted from the Variation, in which case the Deviation 
will be E. when Error is W., but W. when Error is E. 

Also, with Error 0, Deviation is of the same amount 
as the Variation, but of the opposite name; with 
Variation 0, the Error is the Deviation. 

Remember that the Deviation thus obtained is that 
due to the course on which the ship's head may be at the 
time of making the observation. 

Ex. On June let you are in Lat. 48* N., Long. 34° W. ; the ship is 
heading N.W. \ W. by compass ; at about 7h. lorn. a.m. you take 
the Sun* 8 Bearing by Compass as 
S. 79» E.; you then see from the By book, T. Bearing Jf. 88° E. 

Kaut. Aim. that the Sun's Dec. is 

about 22° N. ; you turn to the given 

Lat., and for the corresponding Dec. 

and Time, you find 4he True Bear- 

ing=N. 88° E. ; you then work the 

Ex. as at the side, and find that the 

Dev. with the ship's head N. VT. J W. 

is 22° E. ; and that since the Err. of the Comp. on that paiat is 

13° W., the course made good will be N. 63J° W. or N.W. by W. f W. 

This is a Time Azimuth, which requires no observed 
altitude ; and if you change your course twenty times 



Obs. „ 


S. 92 E. 
S. 79 E. 


Err. of Comp. . 
Var. by Chart . 


. 13 W. 
. 35 \V. 


Deviation . . . 


. 22 E. 
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a day you can always, in a few minutes, know the 
exact course you are making. 

£x, September 2nd ; Lat. 39° N. ; Long. 48'' W. ; at 3h. 45m. p.m. 
app. time at ship ; sun bore by compass N. 80° W. ; ship head- 
ing by compass South ; sun's Dec. 8° N. ; sun's true bearing 
N. 106° W. ; Variation 23° W. 
jhts. Err. of Comp. 26° W. ; Dev. 3° W. ; True Course S. 26° E. 

JE^, October 3rd ; Lat. 50° N. ; Long. 15° W. ; at 8h. a.m. app. time 
at ship ; sun bore by compass S. 28° E. ; ship heading by com- 
pass West ; sun's Deo. 4° S. ; sun's true bearing N. 116° E. ; 
Variation 27° W. 
Afu. Err. of Oomp. 36° W. ; Dev. 9° W. ; True Course S. 64" W. 

JSx, May 16th ; Lat. 61° N. ; Long. 22° W. ; at 4h. 32m. a.m. app. time ; 

i^ip heading by compass S.E. ; sun bore by compass N. 60° E. ; 

sun's Dec. 19° N. ; sun's true bearing N. 62° E. ; Variation 

42° W. 

Ans, Err. of Comp. 2° E. ; Dev. 44° E. ; True Course S. 43° E. 

Ex. August 24th ; Lat. 49° N. ; Long. 30° W. ; sun rose by compass 
East ; ship heading by compass N. by E. J E. ; Variution 
35° W. ; sun's true Amplitude E. 17° N. 

Arts, Err. of Comp. IT W. ; Dev. 18° E. ; True Course North (nearly). 

£x, August 1st ; Lat. 50° N. ; Long. 15° W. ; sun set by compass 
N. 21° W. ; ship heading by compass N. i E. ; Variation 
27° \V. ; sun's true Amplitude W. 29° N. 
Ans. Err. of Comp. 40° \V. ; Dev. 13°. W. ; True Course N. ZT W. 

Note, — For a Time- Azimuth use apparent time. 



GREAT CIRCLE SAILING. 

The earliest works on Navigation treat on Great Circle 
Sailing, and many of the early navigators, when tra- 
versing the Atlantic and Pacific, availed themselves of 
its principles when they found that they could do so 
with advantage. But land, ice, wind and weather, 
current, or other causes, considerably limit the adoption 
of this method of sailing. 

Mercator and Parallel Sailing conduct the ship by 
a circuitous route, when compared with the track of a 
Great Circle; but the simplicity of the calculations 
connected with these modes of sailing, and the circum- 
stance that by compass the ship's track showed but 
one course from port to port, led to the adoption of 
the two systems above named in preference to Great 
Circle Sailing, in which the course is continually 
changing. 

The following elucidations, from Lieutenant Raper's 
valuable " Practice of Navigation," present, in various 
points of view, the difference between Mercator Sailing 
and Great Circle Sailing. By Mercator Sailing " the 
ship crosses at the same angle all the meridians which 
she passes over ; that is, her head is kept on the same 
point of the compass imtil she reaches her intended port ; 
and ill this consists the convenience of these sailings. 
The track of a ship thus steered is, however, very 
different from the shortest distance between any two 
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places^ or tlie distance as the crow flies ; the sailing by 
which the direct course to a place is to be shaped is 
called Great Circle Sailing." 

" The course on the rhumb-line from one of two places 
to the other is exactly the opposite of the course to that 
place from the other ; while on the Great Circle these 
courses are very different. The ship, while on the 
rhumb-line, is always changing the direction of her 
head with respect to her port, for which she never 
steers exactly until it is in sight, because this track 
cuts all the meridians at the same angle, and the meri- 
dians themselves are not parallel to each other ; but on 
a great circle she steers directly for her port, while the 
angle made by her track is perpetually varying." 

** The track on the great circle and that on the 
rhumb-line diflfer most widely from each other in high 
latitudes, and between places on nearly the same parallels. 
.... When the ship sails on a great circle between 
two places, without crossing the equator, she is always 
in a higher latitude than if she had sailed by a rhumb- 
line : hence, since both tracks coincide at their extre- 
mities, there must be a point in the great circle at 
which the distance, measured on a meridian to the 
rhumb-line, is greater than anywhere else. When the 
ship crosses the equator, there are two such points, the 
one being to the northward of the rhumb-line in north 
latitude, and the other to the southward of the rhumb- 
line in south latitude.'' 

To determine, by calculation, how much the Great 
Circle course must be changed from time to time, is a 
very tedious process, and one little likely to be 
welcome to the navigator. Unless the results could 
be tabulated, so as to leave nothing but a few easy 
rules to observe. Great Circle Sailing would ever be an 
exceptionable system : now this is precisely the nature 
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of the service rendered to Navigation by Mr. Jolin 
Thomas Towson's " Tables to facilitate the Practice of 
Great Circle Sailing.'' By means of a diagram and a 
table of easy entry, the whole operation of finding 
several courses in succession is reduced almost to a 
matter of inspection. 

If the reader have a terrestrial globe before him, it 
would afford a means of reference and illustration more 
useful than anything else, in respect to the principles 
of Oreat Circle Sailing ; but a map would to a certain 
degree be useful for the same end. It is one of the 
most familiar propositions in Spherical Geometry, that 
the shortest line which can be drawn between any two 
places on the surface of the globe is an arc of the great 
circle that passes through them both ; while, on the 
other hand, the smallest study of the nature of a 
rhumb-line, the course followed in ordinary sailing, 
will show that the rhumb from one place to another 
can never coincide with a great circle, unless both of 
those places lie either on the equator or on a common 
meridian. Maps and charts, being ^^ representations 
of curved surfaces, are of necessity distorted, and are 
only correct near the equator ; the distortion increasing 
as the poles are approached. One consequence of this 
is, that the relative advantages of Mercator and Great 
Circle Sailing are not readily seen on a common map 
or chart; for the course which on the globe is the 
shortest, is on the chart made to appear very much the 
longest, and vice versd. In a perfect great circle 
(neither on a meridian nor on the equator), the course 
is perpetvuilly changing ; it does not remain the same at 
two places even a degree asunder. But in practice it 
is necessary to break up the course into a number of 
stages, each having a definite direction for a short dis- 
tance» It is this breaking up of the great circle 

f2 
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into a large number of practical sailing courses that 
Mr. Towson has so conveniently effected in his Tables. 

The Tables give the Latitudes, Courses, and Dis- 
tances on the great circles of the globe, corresponding 
to each degree of longitude. Supposing a voyage to 
be determined on, and the latitudes and longitudes of 
the port of departure and the port of destination given, 
then the Tables would show what course between the 
two ports would coincide with an arc of a great circle, 
and would consequently be the shortest. The voyage 
is to be performed, as it were, in a series of stages, each 
stage being marked by a particular course, and then 
another course for the next following stage. The 
stages vary in length in a ratio depending on tho 
number of miles contained in a degree of longitude, 
which number decreases as we approach the poles from 
the equator ; and at each successive stage the compass 
course or bearing is changed. 

It follows from the nature of great circles (of which 
the equator is one), that the northern and southern 
halves of a great circle must each have a point of 
greatest separation from the equator, and equally dis- 
tant from it ; and these points give rise to many 
designations and quantities in Mr. Towson's Tables. 
Thus, either of these points is called the vertex of the 
great circle to which it belongs ; the arc intercepted 
between the vertex and the equator is the latitude of 
vertex ; the meridian that passes through the vertex is 
the meridian of vertex ; and the arc of the equator con- 
tained between the meridian of vertex and the meridian 
of any place on the great circle is the longitude from 
vertex. The meridian of the vertex always intersects 
the great circle at right angles, and, with the equator, 
divides a great circle into quadrants ; and in each of 
quadrants the elements are the same; that is, 
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the latitudes^ courses^ and distances corresponding to 
eacli degree of longitude from the vertex in one 
quadrant, truly represent those for the corresponding 
degree in each quadrant belonging to the same great 
circle ; so that in practice the calculations for 90° are 
available for 360% with a little attention as to east and 
T^est, and north and south. 

Full instructions on the use of the Tables and the 
Linear Index which accompanies them are given in the 
work itself, to which the reader is referred. 

A variation of this system is known by the name of 
Windward Great Circle Sailing, When a ship is 
unable, on account of adverse winds, to sail directly to 
her port, she is put on that tack by which she nears 
her port by the greatest proportion of the distance 
sailed. Por example, if her proper course be due N.E., 
but if imfavourable winds compel her to take a course 
a little N. or S. of that direction, that deviation or tack 
ought to be adopted which will in the end least 
lengthen the voyage. But this nearest distance can 
only be determined by great circle sailing, since it is only 
this system which gives the true course, and which 
consequently can show which is the best tack. The 
rule for windward sailing, as laid down by Mr. 
Towson, is this : Ascertain the great circle course by 
the index, scale, and tables, and put the ship on that 
tack which is the least removed from it. 

Another variety of the system is Composite Great 
Circle Sailing. Theoretically, great circle sailing is 
complete: it gives absolutely the shortest course 
between two ports ; but practically, there may be reasons 
against its full adoption. The vertex of the course may 
be in such a high latitude, that ice, or polar lands, or 
other obstructions, may lie in the way. Hence the 
mariner may be induced to make a compromise between 
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parallel sailing and great circle sailing, by using a por- 
tion of each. The method of proceeding in such a case 
is as follows : the mariner determines what shall be the 
highest latitude which he is willing to reach ; this he 
will call the " maximum latitude." He takes this lati- 
tude as the latitude of vertex, and marks out a great 
circle course corresponding thereto. "When the ship 
has reached the vertex, which will necessarily be as 
soon as she has attained the maximum latitude, the 
voyage is conducted along the parallel east or west, 
until the difference of longitude of the ship and desti- 
nation shows that the ship has reached the vertex of 
the arc which passes through the destination. After 
this, the ship follows the arc of a great circle to her 
destination. In this system there is a saving of dis- 
tance, as compared with Mercator Sailing, near the 
beginning and the end of the voyage ; while the middle 
portion is lengthened for the sake of keeping within a 
practicable latitude. 

When a vessel gets ofE the Great Circle course, it will 
not be necessary, in practice, to calculate the course 
anew, since a moderate deviation will not sensibly alter 
the bearing of the port to which bound. 



A ready way of finding the Great Circle route when 
elaborate rules and linear tables are not available, is Sir 
G. B. Airy's (Astronomer Royal) "Method for Sweep- 
ing an Arc of a Circle" on Mercator's chart; it 
approaches very near to the correct projection of a 
great circle, on one side of the equator. 

1. Join the two places by a straight line. Find its 
midd le. Draw thence a perpendicular to that line on 
next the equator, and, if necessary, continue it 
e equator. 
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2. With the middle latitude (between the two places) 
enter the following table, and take out the correspond- 
ing parallel. 

3. The centre of the required sweep will be the inter- 
section of this parallel with the perpendicular. 



Middle 
20* 
22 
24 
26 
28 
30 
32 
34 
36 
38 
40 
42 
44 
46 
48 
do 
52 
54 
56 



Lat. 



Correspondisg 




Corresponding 


ParaUel. 


Middle Lat. 


Parallel. 


SV 


13' 


58"* 


4" 0' 


78 


16 


60 


9 15 


74 


59 


62 


14 32 


71 


26 


64 


.. <^19 50 


67 


38 


60 


. . a 25 9 


63 


37 


68 


.. ^ZO 30 


(p59 


25 


70 


... ©35 52 


|65 


5 


72 


... §41 14 


^60 


36 


74 


... c246 37 


^46 





76 


52 I 


|41 


18 


78 


57 25 


|36 


31 


80 


62 51 


<S^31 


38 


- 




26 


42 






21 


42 






16 


39 






11 


33 






6 


24 






1 


13 







The distance between Tairoa Head (Otago) and 
Panama is 6823 miles by Mercator, and 6608 miles 
by Great Circle Sailing. 

From the Cape of Good Hope to Cape Horn the dis- 
tance by Mercator is 3792 miles, by Great Circle 
3590 miles. 

From Cape Clear to St. John (Newfoundland) the 
distance by Mercator is 1751 miles, by Great Circle 
1676 miles. 



THE 

INTERNATIONAL 
(commercial) 

CODE OF SIGNALS. 

" The International Code of Signals for the Use of All 
Nations " was, on its first publication in 1867, known as 
the " Commercial Code of Signals/' The more compre- 
hensive title has since been adopted, owing to its accept- 
ance by all maritime nations as the means of communi- 
cation between passing ships, and between ships and 
signal stations placed along the coast, for which purpose 
translations of the Code have been made by order of the 
difierent governments. 

The characteristics of the Code are comprehensiveness 
and distinctness. 

Its comprehensiveness consists in the ability of the 
Code to give upwards of 78,000 Signals, each made in 
one Hoist, in one place, without the use of Distinguish- 
ing or Bepeating Flags or Pennants, no Hoist being 
ever composed of more than Four Flags. 

Its distinctness is shown in the circumstance that 
separate and particular Signals, distinguished by the form 
of the Hoisty are, to use a common expression, made to 
tell their own tale* 
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THE CODE FLAGS. 



The International Code consists of 18 Flags, viz. : — 

1 Burgee, 
4 Pennants, 
13 Square Flags; 

and in addition sl pennant called the Code Signal, which 
is ako the Amicering Pennant. 

The 18 Flags represent the Consonants of the Alpha- 
bet, yiz., B, C, D^ F, G, H, J, K, L, M, N, P, Q, E, S, 
T, V, and W ; these are shown on the coloured plate 
facing Title, but may be described as follows : — 

BURGEE. 

B Red, swallow tail, is the Burgee. 

PENNANTS. 

C Clear (or White) Pennant. 

D Dark (or Blue) 

F Fiery (or Eed) 

G Yellow and "Blue (vertical) 

SQUARE FLAGS. 

H White and Red {vertical). 
J Blue, White, and Blue (horizontal). 
K Yellow and Blue (vertical). 
L Blue and Yellow (in four chequers). 
M Blue, with white cross from corners. 
N Blue and White (in sixteen chequers). 
P Blue Peter. 
Q Yellow (Quarantine flag). 
R Red, with Yellow cross (vertical and horizontal). 
S White, with Blue centre. 
T Red, White, and Blue (vertical), i.e. Tricolour. 
V White, with Red cross from corners. 
W Blue, White, and Red; i.e. Blue outside, then 
White, with Red centre. 

f3 
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Code Signal or Answering Pennant. 

Pennant, in alternate Red and White vertical stripes. 
Note, — ^When used as the " Code Signal " this Pen- 
nant is to be hoisted under the " Ensign " ; when used 
as the "Answering Pennant '' hoist it where best seen. 

Note. — These Flags represent certain letters of the 
alphabet, not as alphabetical letters^ icherehy a word or set 
of words {to form a sentence) can be spelt , but as arbitrary 
Signs or Symbols. 

Having learnt to distinguish the Flags, it is equally- 
necessary that you sTiould understand the special and 
distinctive character of the various Signals^ as indicated by 
the Form of the Hoist and Ujyper Flag. 

DISTINCTI'SrE CHARACTER OF SIGNALS MADE BY FLAGS. 

A Single Flag, when used, may be — 

The Code Pennant, which is also the Ansioering 

Pennant. 
The White Pennant (C) signifies Tes: (Affir- 
mative). 
The Blue Pennant (D) signifies No : (Negative). 
Note. — All other Code Signals are made with Ttvo^ 
Three, or Four Flags in a hoist, and the special character 
of the Signal is indicated by the Upper Flag of the hoist. 
TWO'Flag Signals having — 

The Burgee uppermost, are Attention or Demand 

Signals. 
A Pennant uppermost, are Compass Signals.* 

* The Compass Signals, ia points and half points, are Correct Magnetic; 
those ranging — 

From North to E. J N. have pennant C uppermost. 
From East to S. ^ E. have pennant D uppermost. 
From South to W. \ S. have pennant F uppermost. 
From West to N. J W. have pennant G uppermost. 
Each pennant with the Flag W underneath indicates some special 
"Meteorological lUport. 
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A Square Flag uppermost, are Urgent, Danger, or 
Distress Signals.* 
TSREE-Ihg Signals are — 

General or Universal, f and relate to all ordinarg 
subjects of inquiry or communication apper- 
taining to Ships and Shipping, Crew, Passen* 
gers. Emigrants, Cargo, Provisions, Letters, 
Mails, News, Sick, Quarantine, Books and 
Instruments of I^avigation, Lights and Buoys, 
Soundings, Latitude, Longitude, Time, Wea- 
ther, Winds, Police, Officials, Repairs, Stores, 
Spars, Supplies, Engineers, Engines, Anchor- 
age, Pilots, Tides, Money, Value, Quantity, 
Numbers, Address, &c., &c. 

FOTJR-jF7fl(7 Signals having— 

The Durgee uppermost, are Geographical Signals, t 
The Pennant C, D, or F uppermost, are Spelling 

and Vocabulary Signals. 
The Pennant G uppermost, are names of tlen-of" 

War.% 
A Square Flag uppermost, are names of Merchant 

Ships and also of Yachts, § 

* JTrgent Signals range from HB to SD, and relate to distress, danger, 
caution, directions to a vessel under weigh or at anchor, fire, leak, various 
wants, need of assistance, commimication with shore, Sec, &c. 

t General Signals, with flag F, G, or H uppermost, relate to Latitude, 
Longitude, Time, Nautical Instruments and Books, Weather, Wind, 
Storm, Fog, Ice, and Sea. 

X Countries, Ports, Harbours, Islands, Capes, Seas, Gulfs, Bays, 
Channels, &c., are included under this head, and generally arranged 
according to their coast-line and contiguity : with Alphabetical Index. 
Signal Letters BCDFtoBTKQ. 

§ For these signals you must use the British Code List for the year, 
which gives the Signal Letters assigned to Men-of-War, Merchant 
Vessels, and Yachts, thus— 

G S D F is H.M.S. *'Iron Duke.'* 

Q T F G is the " Pericles," of Aberdeen, of 1,598 tons. 

N T G F is the so. st. yacht " Sunbeam," of the Royal Yacht Squadron. 
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INSTRTJCrnOXS ON USING THE FLAGS. 

Show tlio Ensign and the Code Signal under it when 
necessary to signify that the International Code is used. 

The Flags making the Signal should be hoisted at 
the Masthead^ if possible; or otherwise, where they 
may best be seen. 

EXAMPLES ILLUSTRATING THE FORM OF HOIST. 

{See Coloured Plate.) 

1. Attention signal B J signifies " Show your dis- 

tinguishing signal." 

2. Compass signal C K signifies " N.E. h N." 

3. Compass signal F T signifies " W. b S." 

4. Urgent signal Q H signifies " Heave to, I have 

something important to communicate.'^ 

5. Urgent signal K J signifies " Get her on the other 

tack, or you will be on shore.'* 

6. Urgent signal Q C signifies " Eepeat your signal ; 

it is not understood." 

7. General signal B T F signifies " I will wait while 

you write." 

8. General signal F G H signifies " What is your 

longitude, brought up to the present moment ? " 

9. General signal S B Q signifies " Report me by 

telegraph to Lloyd's." 

10. Geographical signal B H K Q signifies "Port 
Vecchio." 

11. Name of Man-of'War Q^ S T K signifies "Her 

Majesty's ship (tw. sc.) Northampton.^^ 

12. Name of Merchant Vessel H P L D signifies 

^^ Russia of Glasgow (steamer) 1,710 tons, 

600 h.p." 
Note* — ^A homeward bound ship passing another ship 
should hoist B P W, " Do you wish to be reported ? " 
•^ report the Distinguishing Signals given in reply. 




2. 





4-. 



5. 







8. 







n. 
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From the Spelling Table, to spell the name Nelson 
you must make three separate hoists, as follows : — 

CDRV CDNQ CDVN 

Ne & on 



DISTANCE SIGKALS. 

The Colours of the Code Flags may be rendered in- 
distinct through excessive distance: or haze may 
equally interfere to mask the colour, but not the shape, 
of a flag ; therefore, that no opportunity of communi- 
cating at sea should be lost, a system of Distance 
Signals has been introduced into the International Code 
Signal Book. 

Also for the purpose of facilitating communication, 
the Distance Signals hoisted singly and followed by 
*' Stop," have a special signification importing urgency. 
The characteristic of the Distance Signal is the Ball — 
one Ball at least appearing in every hoist of the Dis- 
tance Code : the two other symbols may be Pennants 
or Square Flags of any colour. 

It will be seen from the woodcut (p. Ill) of Distance 
Signals that the Code has been so arranged as to give 
the least possible trouble in finding the combination 
required ; thus — 

The^rs^ column (B to H) contains all the com- 
binations having the Ball or Balls first or upper- 
most in the hoist. 

The second column (J to P) contains all the 
combinations having the Ball or Balls second or 
separated in the hoist. 

The third column (Q to "W) contains all the 
combinations haying the Ball or Balls last or 
lotcermost in the hoist. 
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Significations of the Distance Signals when made 
singly y which will he indicated by the **stop^* 
following each Hoist. 

B. Asks name of ship, or Signal Station, in sight. 

C. Yes. 

D. No. 

F. Eepeat Signal, or hoist it in a more Conspicuous place. 

G. Cannot distinguish your Flags. Come nearer, or 
make Distance Signals. 

H. You may communicate by the Semaphore, if you 
please. 

J. Stop, or bring to. Something important to communi- 
cate. 

K. Have you any telegrams or dispatches for me ? 

L. "Want a pilot. Can I have one ? 

M. Want a tug. Can I have one ? 

N. What is the Meteorological Weather Forecast ? 

P. Calls attention of Signal Station in sight. 

Q. Vessel asks for orders by telegraph from owner, 
Mr. at . 



E. Eeport me by telegraph to my owner, Mr. — 

at . 

S. Send the following message by telegraph, 

T. Send the following message, by the Signal Letters^ 

through the telegraph. 

In addition to the above, the following Distance Signals 
composed of Ttoo Symhok have the special signi- 
fication indicated beneath : — 



\* 



Yon are mnxdng 
into Danger. 



\* 



^ 
^^P 



Fire: or Leak. 

Want immediate 

asedstanoe. 



^ 




^ 



Short of Provi- 
sions. Starving. 



Agronnd. Want 
immediate assist- 
ance. 



DISTANCE SIGNALS. 
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GENERAL ALPHABETICAL TABLE FOR COMPOSING DISTANCE 

SIGNALS. 



Preparative 




Answering 



and also 
Stop after each complete Signal. 




Annul Signal. 






?^f 



¥ 




K 









Wi'tiYii 





s 




^ 







M 



K^^^ 
^ 



^ 



F" 



^ 






?^^ 



13 



6 1» 



N 





H 



!• 

^ 




^ 




¥ 



w 



I 
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SEMAPHOBE SIGNALS. 

Semaphores, or Signal Stations, have been established 
along many parts of the coast of Europe for the purpose 
of communicating with passing ships. 

Semaphore masts are furnished with Three Arms, 
which are used as follows in the representation of any of 
the Distance Signals : — 



1. The Disc at 
the top of the mast 
indicates that sig- 
nals are being made 
by the International 
Code, and it must 
remain there -whilst 
so signalling. It is 
a large black disc 
with white rim. 



2. Any arm point- 
ing downwards re- 
presents a Pen- 
nant. 



3. Any arm in a 
horizontal position 
represents a Ball. 



4. Any flrw point- 
ing upwards repre- 
sents a Flag. 





















J 



When the arms are not working they are not visible, 
but lie parallel with the masts. 

The Semaphore Signals are always to be read off as 
Distance Signals; and a single Semaphore letter (or 
symbol) has the same signification as a Distance Signal 
when made singly. All communications between pass- 
ing ships and the Semaphores are to be made ezclmivelj/ 
by the Signals of the International Code. 



BOAT SIGKATJS. 
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At a moderate distance the Signal Flags of the Code 
can^ of course^ be used by both Ships and Signal 
Stations, but the Distance Signals should on all occasions 
be employed by ships when it is found that the Code 
Flags cannot be made out. 



BOAT SIGNALS. 

The Symbols to be employed for Boat Signals are : — 

1. Two square flags, or handkerchiefs, or pieces of 
cloth of any colour. 

2. Two whefts or strips of cloth of any colour, or 
parts of a plank longer than broad. 

3. Two balls, bundles, hats, or buckets. 

With these any of the Distance Signals can be made 
by holding the Symbol at arm's length ; the Signal 
will be made from right to left and be read from left to 
right, thus : — ^' 



Equivalent to Ball abovo Pennant, or 

** you arc running into Danger " 

(see p. 110). 



\ 



J. 






B. 



/ 



Equivalent to J B, and signifying 
** Accident j want a Surgeon." 




" Stop/' or finish after each complete 
signal. 



114 RUDIMENTARY KAVIGATION. 

In making Boat Signals it is important to use only 
the proper means to attract attention, and to avoid 
those that may occasion confusion, or may be mis- 
interpreted. 

It now remains to give a few hints as to — 

HOW TO USE THE SIGNAL BOOK IN MAKING OR INTER- 
PRETING A SIGNAL. 

In the Signal Book of the International (Commercial) 
Code the combinations of Flags forming the entire 
series of Signals from B C to F G M D follow in con- 
secutive order, so that with ordinary intelligence, a 
Signal can readily be made or interpreted as the case 
requires. 

The book consists of three parts. 

Part I. contains, in successive order— 

The 2-Flag Signals, of which those with Square 
Flag uppermost, when made at sea, should never be 
disregarded, as in all probability they may indicate 
danger or distress ; — 

The 3-Flag Signals, for general communications 
and enquiries, as between passing ships, or between 
a ship and a shore station ; to these succeed the 
Numeral, Address, and Alphabetical Tables ; and, 
finally — 

The 4-Flag Signals with Burgee uppermost, all 
of which are Oeographical. 

Part 11. commences with — 

The Alphabetical Spelling Table, which is a 
4-Flag Signal having Pennant C uppermost. 
This is followed by a — 

Vocabulary and Index to the Signals in Part I. ; 
and you mAjnote that the principal or leading words 
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are, in this portion of tho book, arranged alphabdi" 
calif/ after the manner of a Dictionary ; every Signal 
whicli has appeared in Part I. is inserted in its 
proper alphabetical order, with the Signal Letters 
placed to the right. But there are also many addi- 
tional 4-Flag Signals which are not included in 
Part I., and for these the Signal Letters are placed 
to the left ; they begin with G H B D and end 
with F G M D. 

The Alphabetical Qeographical Index closes 
Part II. 

Part III. relates to Distance Signals, Semaphore and 
Boat Signals. 

For Making a Signal, invariably refer to Part II. of 
the Signal Book. 

To Interpret or understand the meaning of a Signal, 
refer to Part I. of the Signal Book, unless it be a 4-Flag 
Signal other than a Geographical one, in which case it 
wiU be found in Part II. to the left of the column. 

For a Ship's Name, refer to the Code List for the 
year. 

THE BRITISH CODE LIST 

is an Appendix to the International Code of Signals, 
and contains the names of British ships to which 
Signal Letters haye been allotted : 1,440 Signals, from 
G Q B to G W V T, are reserved for the Dis- 
tinguishing Signals of Men-of-War and H.M/s Indian 
Marine ; and 53,040 Signals from HBODtoWVTS 
are for Merchant Vessels. There are also a few signal 
letters reserved for Yachts. 



INTERNATIONAL 
STEERING AND SAILING RULES. 

From an Order in Council, dated 9th January, 1863, and 
in operation since Ist June, 1863. 

REGULATIONS FOR PREVENTINa COLLISIONS AT SEA. 

PRELIMINARY. 

Art. 1. In the following Rules every Steam Ship 
which is under sail and not under Steam is to be con- 
sidered a Sailing Ship ; and every Steam Ship which is 
under Steam, whether under Sail or not, is to be 
considered a Ship under Steam. 

RULES CONCERNING LIGHTS. 

Art. 2. Lights. — The Lights mentioned in the 
following Articles numbered 3, 4, 5, 6, 7, 8, and 9, and 
no others, shall be carried in all Weathers from Sunset 
to Sunrise. 

Art. 3. Lights for Steam Ships. — Seagoing 
Steam Ships, when under weigh, shall carry : — 

(a) At the Foremast Head, a bright White 
Light, so fixed as to show an uniform and un- 
broken Light over an Arc of the Horizon of 20 
Points of the Compass ; so fixed as to throw the 
Light 10 Points on each Side of the Ship, viz., 
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from right ahead to 2 Points abaft the Beam on 
either Side; and of such a Character as to be 
visible on a dark Nighty with a clear Atmosphere, 
at a Distance of at least Five Miles : 

(b) On the Starboard Side, a Green Light 
so constructed as to show an uniform and unbroken 
Light over an Arc of the Horizon of 10 Points of 
the Compass ; so fixed as to throw the Light from 
right ahead to 2 Points abaft the Seam on the 
Starboard Side ; and of such a Character as to be 
visible on a dark Night, with a clear Atmosphere, 
at a Distance of at least Two Miles : 

(c) On the Port Side, a Red Light, so con- 
structed as to show an uniform and unbroken light 
over an Arc of the Horizon of 10 Points of the 
Compass; so fixed as to throw the Light from 
right ahead to 2 Points abaft the Beam on the 
Port Side; and of such a Character as to be 
visible on a dark night, with a clear Atmosphere, 
at a Distance of at least Two Miles : 

(d) The said Green and Red Side Lights shall 
be fitted with inboard Screens, projecting at least 
Three Feet forward from the Light, so as to pre- 
vent these Lights from being seen across the Bow. 

Art. 4. Lights for Steam Ships when Towing. — 
Steam Ships, when towing other Ships, shall carry Two 
bright White Masthead Lights vertically, in addition 
to their side lights, so as to distinguish them from 
other Steam Ships. Each of these Masthead Lights 
shall be of the same Construction and Character as the 
Masthead Lights which other Steam Ships are required 
to carry. 

Art. 5. Lights for Sailing Ships. — Sailing Ships, 
under weigh, or being towed, shall carry the sama^ 
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Lights as Steam Ships under weighs with the Excep- 
tion of the White Masthead Lights, which they shall 
never carry. 

Art. 6. Exceptional I^ights for Small Sailing 
Vessei^. — ^Whenever, as in the case of small Vessels 
during bad Weather, the Green and Red Lights cannot 
be fixed, these Lights shall be kept on Deck, on their 
respective Sides of the Vessel, ready for instant Exhi- 
bition; and shall, on the approach of or to other 
Vessels, be exhibited on their respective Sides in suffi- 
cient Time to prevent Collision, in such manner as to 
make them most visible, and so that the Green Light 
shall not be seen on the Port Side, nor the Red Light 
on the Starboard Side. 

To make the Use of these portable Lights more 
certain and easy, the Lanterns containing them shall 
each be painted Outside with the Colour of the Light 
they respectively contain, and shall be provided with 
suitable Screens. 

Art. 7. Lights for Ships at Anchor. — Ships, 
whether Steam Ships or Sailing Ships, when at Anchor 
in Roadsteads or Fairways, shall exhibit, where it can 
best be seen, but at a Height not exceeding Twenty 
Feet above the Hull, a White Light, in a globular 
Lantern of Eight Inches in Diameter, and so constructed 
as to show a clear uniform and unbroken Light visible 
all round the Horizon, and at a Distance of at least 
One Mile. 

Art. 8. Lights for Pilot Vessels. — Sailing Pilot 
Vessels shall not carry the Lights required for other 
Sailing Vessels, but shall carry a White Light at the 
Masthead, visible all round the Horizon, — and shall 
also exhibit a Flare-up Light every Fifteen Minutes, 
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Art. 9. Lights fob Fishing Vessels and Boats. — 
Open Fishing Boats and other open Boats shall not be 
required to carry the Side Lights required for other 
Vessels ; but shall^ if they do not carry such Lights, 
carry a Lantern having a Green Slide on the one side 
and a Bed Slide on the other Side ; and on the Ap- 
proach of or to other Vessels, such Lantern shall be 
exhibited in sufficient time to prevent Collision, so that 
the Green Light shall not be seen on the Port Side^ 
nor the Bed Light on the Starboard Side. 

Fishing Vessels and open Boats when at Anchor, 
or attached to their nets and stationary^ shall exhibit a 
bright White Light.* 

Fishing Vessels and open Boats shall, however, not 
be prevented from using a Flare-up in addition, if con- 
sidered expedient.* 

KULES concerning FOG SIGNALS. 

Art. 10. Fog Signals. — Whenever there is a Fog, 
whether by Day or Night, the Fog Signals described 
below shall be carried and used, and shall be sounded 
at least every Five Minutes, viz. : — 

(a) Steam Ships under weigh shall use a Steam 
Whistle placed before the funnel, not less than 
eight feet from the deck : 

• DKIFT NBT FISHING. 

Lights to he carried by English and French Boats, 

1. Boats fishing with drift nets shall carry on one of their masts 
Two bright White lights placed vertically and not less than three feet 
apart, all the time the nets shall be in the sea between sunset and 
sunrise. 

2. No boat shall anchor between sunset and sunrise on grounds 
where drift net fishing is actually going on. 

This does not apply to anchorings which may take place in con- 
sequence of accident, or any other compulsory circumstances ; but in 
such case the master of the boat thus obliged to anchor shall hoist two 
bright lights horizontally, and not less than three feet fipart. 
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(b) Sailing Ships under weigh shall use a Eog 
Horn: 

(c) Steam Ships and Sailing Ships^ when not 
under weighs shall use a Bell. 

STEERING AND SAILING BULESr 

Art. 11. Two Sailing Ships Meeting. — If two Sail-^ 
ing Ships are meeting End on or nearly End on so as to' 
involve Bisk of Collision, the Helms of both shall be 
put to Port, so that each may pass on the Port Side of 
the other. 

Art. 12. Two Sailing Ships Crossing. — When two 
Sailing Ships are crossing so as to involve Bisk of 
Collision, then, if they have the "Wind on different 
Sides, the Ship with the Wind on the Port Side shall 
keep out of the Way of the Ship with the Wind on the 
Starboard Side ; except in the Case in which the Ship 
with the Wind on the Port Side is close hauled and the 
other Ship free, in which case the latter Ship shall 
keep out of the Way ; but if they have the Wind on 
the same Side, or if One of them has the Wind aft, the 
Ship which is to windward shall keep out of the Way 
of the Ship which is to leeward. 

Art. 13. Two Ships under Steam Meeting. — ^If two 
Ships under Steam are meeting End on or nearly End 
on so as to involve Risk of Collision, the Helms of both 
shall be put to Port, so that each may pass on the Port 
Side of the other. 

Art. 14. Two Ships under Steam Crossing. — ^If two 
Ships under Steam are crossing so as to involve Bisk 
of Collision, the Ship which has the other on her own 
Starboard Side shall keep out of the Way of the other. 

Art. 15. Sailing Ship and Ship under Steam. — If 
two Ships, one of which is a Sailing Ship, and th© 
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other a Steam Ship^ are proceeding in such Directions 
as to invole Bisk of Collision, the Steam Ship shall 
keep out of the way of the Sailing Ship. 

Art. 16. Ships under Steam to Slacken Speed. — 
Every Steam Ship, when approaching another Ship so 
as to involve Bisk of Collision^ shall slacken her Speedy 
or, if necessary, stop and reverse; and every Steam 
Ship shall^ when in a Fog, go at a moderate speed. 

Art. 17. Vessels overtaking other Vessels. — 
Every Yessel overtaking any other Vessel shall keep 
out of the way of the said last-mentioned Vessel. 

Art. 18. Construction op Articles 12, 14, 15, and 
17. — ^Where by the above Bules One of Two Ships is 
to keep out of the Way, the other shall keep her 
Course, subject to the Qualifications contained in the 
following Article* 

Art. 19. Proviso to save Special Cases. — In obey- 
ing and construing these Bules, due regard must be 
had to all Dangers of Navigation ; and due regard 
must also be had to any special Circumstances which 
may exist in any particular Case rendering a Departure 
from the above Bules necessary in order to avoid 
immediate Danger. 

Art. 20. No Ship under any circumstances to 
Neglect proper Precautions. — Nothing in these 
Bules shall exonerate any Ship, or the Owner, or 
Master, or Crew thereof from the Consequences of any 
Neglect to carry Lights or Signals, or of any Neglect 
to keep a proper Look-out, or of the Neglect of any 
Precaution which may be required by the ordinary 
Practice of Seamen, or by the Special Circumstances 
of the Case. 
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ADDENDA TO THE BEGULATIONS FOR PBEVENTINQ 

COLLISIONS AT SEA. 

From the London Gazette^ August 4^A, 1868. 

Steering and Sailing Rules. — ^Whereas there has 
been doubt and misapprebension concerning the effect 
of the two Articles 11 and 13. 

Her Majesty, by virtue of the powers vested in her, 
and by and with the advice of her Privy Council, is 
pleased to make the following additions to the said 
Regulations by way of explanation of the said two 
recited Articles ; that is to say : — 

The said two Articles numbered 11 and 13 req>ec- 
tively only apply to cases where ships are meeting end 
on, or nearly end on, in such a manner as to invoke risk 
of collision. They, consequently, do not apply to two 
ships which must, if both keep on their respective 
courses, pass clear of each other. 

The only cases in which the said two Articles apply, 
are, when each of the two ships is end on, or nearly 
end on, to the other ; in other words, to cases in which, 
bi/ day, each ship sees the masts of the other in a line, 
or nearly in a line, with her own ; and, by nighty to 
cases in which each ship is in such a position as to seQ 
both the side lights of the other. 

The said two Articles do not apply, by day, to oases 
in which a ship sees another a-head crossing her own 
course ; or, by night, to cases where the red light of one 
ship is opposed to the red light of the other ; or where 
the green light of one ship is opposed to the green 
light of the other; or where a red light without a green 
light, or a green light without a red light, is seen 
" ' or where both green and red lights are seen 
' but a-head. 
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RULE OF THE ROAD FOR STEAMERS, 

WITH AIDS TO mSMOaVy IN FOVB TBB8£8, 

By Thomas Gbay. 

» 1. Two Steam Ships meeting : — 

When all three Lights I see ahead — 
I Port my helm, aad show my RED, 

2. Two Steam Ships PAssiNd : — 

* 

GEEEN to GREEN— or RED to RED— 
Perfect safety — Go a-head ! 

3. Two Steam Ships crossikg: — 

If to ii;iy Starboard RED appear, 

It is my duty to keep clear ; 

Act as judgment says is proper — 

Port — or Starboard — Back — or, Stop her ! 

Bat when upon my Port is seen 
A Steamer's Starboard light of GREEN, 
For me there's nought to do, but see 
That GREEN to Port keeps clear of me. 

4. All Ships must keep a good look-out, and 

Steam Ships must stop and go astern, if 
necessary : — 

Both in safety and in doubt 
I always keep a good look-out ; 
In danger, with no room to turn, 
I Ease her ! — Stop her ! — Go astern ! 

g2 
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SIGNALS OF DISTRESS. 

In the day-time, tcliether used or displayed together or 

separately, 

1. A gun fired at intervals of about a minute. 

2. The International Code signal of distress indicated 
by NO. 

3. The distance-signal, consisting of a square flag, 
having either above or below it a ball, or anything 
resembling a ball. 

At nighty tvhether used or displayed together or separately. 

1. A gun fired at intervals of about a minute. 

2. Flames on the ship (as from a burning tar-barrel, 
oil-barrel, &c.). 

3. Rockets or shells, of any colour or description, 
fired one at a time at short intervals. 

" Any Master of a vessel who uses or displays, or 
causes or permits any person under his authority to use 
or display any of the said signals, except in the case of 
a vessel being in distress, shall be liable to pay com- 
pensation for any labour undertaken, risk incurred, or 
loss sustained in consequence of such signal having 
been supposed to be a signal of distress, and such com- 
pensation may, without prejudice to any other remedy, 
be recovered in the same manner in which salvage is 
recoverable/' — {Merchant Shipping Act, 1873.) 

SIGNALS FOR PILOT. 

In the day-time, whether used or displayed together or 

separately. 

1. The Jack or other national flag usually worn by 
merchant ships, having round it a white border 
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one-fifth of the breadth of the flag, to be hoisted 
at the fore ; or 
3. The International Code pilotage-signal indicated 
byPT. 

At night, whether used or displayed together or separately. 

1. The pyrotechnic light, commonly known as a blue 
light, every fifteen minutes ; or 

2. A bright white light, flashed or shown at short or 
frequent intervals just above the bulwarks, for 
about a minute at a time. 

" Any Master of a vessel who uses or displays, or 
causes or permits any person imder his authority to use 
or display, any of the said signals for any other purpose 
than that of summoning a pilot, or uses or causes or 
permits ahy person imder his authority to use any 
other signal for a pilot, shall incur a penalty not ex- 
ceeding £20.'* — {Merchant Shipping Act, 1873.) 



ROCKET AND MORTAU APPARATUS. 

Instructions for the Outdance of Masters and Seamen 
.when using the Apparatus for Saving Life, in Cases of 
Shipwreck. 

' In the event of your vessel stranding within a short 
distance of the United Kingdom, and the lives of the 
crew being placed in danger, assistance will, if possible, 
be rendered from the shore in the following manner \ 
namely — 

1. A rocket or shot, with a thin line attached, will 
be fired across your vessel. Get hold of this line as 
soon as you can, and when you have secured it let one 
of the crew be separated from the rest, and, if in the 
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daytime, wave his hat or his hand, or a flag or hand- 
kerchief ; or, if at night, let a rocket, a blue light, or 
a gun, bie fired ; or let a light be displayed over the 
side of the ship, and be again concealed, as a signal to 
those on shore. 

2, When you see one of the men on shore, separated 
from the rest, wave a Bed flag, or (if at night) show 
a Bed light, and then conceal it, you are to haul upon 
the rocket line until you get a tailed block with an 
endless fall rove through it. 

3. Make the tail of the block fast to the mast about 
15 feet above the deck, or if your masts are gone, to 
the highest secure part of the vessel. "When the tail 
block is made fast, and the Bocket line unbent from 
the Whip, let one of the crew, separated from the rest, 
make the signal required by Art. 1 above. 

N.B. — The tail block being fitted with a swivel will 
enable you to take out the turns (if any) in the endless 
fall, without unbending the block. • 

4.. As soon as the signal is seen on shore a hawser 
will be bent to the whip line, and will be hauled off 
to the ship by those on shore. 

5. When the hawser is got on board, the crew should 
at once make it fast to the same part of the ship as 
the tail block is made fast to, only about 18 inches 
higher, taking care that there are no turns of the whip 
line round the hawser. 

N.B. — The turns can be prevented by bringing the 
end of the hawser up between the two parts of the 
endless fall. 

6. When the hawser has been made fast on board, 
the signal directed to be made in Art. 1 above is to be 

^ed. 
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7. The men on shore will then pull the hawser taut, 
and by means of the whip line will haul off to the ship 
a sling, cot, or life-buoy, into which the person to be 
hauled ashore is to get and be made fast. When ho 
is in, and secure, one of the crew must be separated 
from the rest, and again signal to the shore, as directed 
in Art, 1 above. The people on shore will then haul 
the person in the sling to the shore ; and when he is 
landed, will haul back the empty sling to the ship 
for others. This operation will be repeated until all 
persons are hauled ashore from the wrecked vessel. 

8. It may sometimes happen that the state of the 
weather and the condition of the ship will not admit 
a hawser being set up ; in such cases a sling or life- 
buoy will be hauled off instead, and the shipwrecked 
persons will be hauled through the surf^ instead of 
along a hawser. 

Masters and crews of stranded vessels should bear 
in mind that success in landing them in a great measure 
depends upon their coolness^ and attention to the rules here 
laid down ; and that by attending to them, many lives 
are annually saved by the Mortar and Rocket Apparatus 
on the coasts of the United Kingdom. 

The si/stem of signalling must be strictly adhered to ; 
and all women, children, passengers, and helpless persons 
should be landed he/ore the crew of the ship. 



THE LAW OP STORMS 

AND ITS PRACTICAL APPLICATION TO NAVIGATION. 

[The first part of the foUowine notice of the Lata of S(arm4 
appeared, almost as now reprinted, in the early editions of this 
work: it is valuable as giving the mostc succinct account we 
have of the labours of our countryman, Colonel (afterwards 
General) Sir William Eeid, in a field of observation which was 
entirely new forty years ago. Becent research has only modi- 
fied early views of the subject, but,, from a practical point, 
many (perhaps most) of the rules and cautions as to handling 
a ship in a hurricane are as valuable to-day as they were when 
first enunciated by Colonel Eeid.] 

One of tlie most encouraging circumstances connected 
with the progress of science is the practical nature of 
its results. In former, ages, science was studied more 
for the intellectual pleasure which it afforded to ita 
professors than for the sake of benefiting mankind ; 
and yet such is the inestimable value of every truth 
which has been fairly established, that it remains 
immortal through all ages, and can be applied to 
practical purposes when" civilisation has suflSciently 
advanced to enable men to appreciate its value. "Who 
could have supposed that the properties of the conic 
sections discovered by the Greek Geometers would 
have been of infinite service in modern times in reno- 
vating the science of Astronomy and perfecting the art 
of Navigation P — so that, as Condorcet well remarks, 
" the sailor who has been preserved from shipwreck by 
an accurate observation of the longitude, owes his life 
a theory conceived two thousand years ago, by men 
"ius who had in view only simple geometrical 
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speculations." And who, in our own day» could have 
supposed that a careful study of the motions of the 
wind during a hurricane would have ended in ascer- 
taining the law which regulates its moyements, thereby 
affording to the navigator a set of practical rules for 
guiding his ship out of the storm, and thus escaping 
the horrors of the tempest, and eren of shipwreck ? 

It was commonly supposed that a gale of wind or a 
hurricane was sufficiently described when it was defined 
to be a wind moving in a straight course at the rate 
of 40 to 100 miles an hour. 

The first observer who seems to have called in ques- 
tion this definition was Dr. Franklin. He had been 
prevented from observing an eclipse of the moon at 
Philadelphia by one of the north-east storms so com- 
mon on the coast of America, and he was surprised 
to hear that the eclipse had been seen at Boston, 
although that town lay to the north-east of Philadel- 
phia. On further inquiry he ascertained that the same 
north-east storm had not reached Boston until some 
hours after it had raged at Philadelphia, and that 
although the wind blew from the north-east, yet the 
progress of the storm was from the south-west. Frank- 
lin did not live to investigate the subject, but in 1801, 
Colonel Capper, oif the East India Company's service, 
in a work on "Winds and Monsoons," gives some 
precise information on the nature of great storms. By 
a careful study of the phenomena of the great storms 
which swept over Pondicherry and Madras in 1760 and 
1773, he arrived at the conclusion that hurricanes are 
gigantic whirlwinds of a diameter not exceeding 120 
miles ; that they have sometimes a progressive motion, 
and that ships might escape from their influence by 
taking advantage of the land wind. He also thought it 
possible to ascertain the position of a ship in a whir^ 

g3 
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wind, by noting the force and changes of the wind, so 
as to enable the vessel to withstand its fary and escape 
from its vortex ; for, *' if the changes are sudden, and 
the wind violent, in all probability the ship must 
be near the centre of the vortex of the whirlwind-; 
whereas, if the wind blow a great length of time from. 
the same point, and the changes are gradual, it may b» 
reasonably supposed the ship is near the extremity of it/' 

About the year 1831, Mr. W. 0. Redfield, of New 
York, was by an independent series of observations led 
to a similar conclusion ; namely, that the hurricanes of 
the West Indies, like those of the East, are great 
whirlwinds ; that the whole of the revolving mass of 
air advances with a progressive motion from south- 
west to north-east ; and hence he concluded that the 
direction of the wind at a particular place formed no 
part of the essential character of the storm, but that it 
was in all cases compounded of the whirling and pro- 
gressive velocities of the storm. Mr. Bedfield arrived 
at these conclusions by a careful study of the hurri- 
canes ' of September, 1821, and August, 1880, and, 
having collated the accounts of the latter storm from 
more than seventy different localities, hef laid it down 
on a chart, thus tracing it in a tangible form along the 
Atlantic coast. 

This hurricane, after passing close by the Windward 
Islands, visited St. Thomas, one of the Virgin Islands, 
at midnight on the 12th of August, 1830 ; was near 
Turk Island on the 13th ; at the Bahamas on the 
14th ; on the gulf and coast of Florida on the ISiii ; 
along the coast of Georgia and the Oarolinas on the 
16th ; off Virginia, Maryland, New Jersey, and New 
York, on the 17th ; off George Bank and Cape Sable 
on the 18th ; and over the Porpoise and Newfoundland 
Banks on the 19th ; terminating tb the south of the 
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island of St. Pierre, in long. 67^ W., and lat. 43° N. It 
performed this long journey of more than 3,000 miles 
in about seven days, at the average rate of about 18 
miles per hour.* And the whirling body of air, thus 
advancing upon its central axis, was from 150 to 200 
miles in diameter, within which the hurricane was 
severely felt ; but a track of from 500 to 600 miles in 
width W£^s more or less infludnced by its action. The 
duration of the most violent portion of the storm, at the 
several points over which it passed, was from seven to 
twelve hours, and the rate of its progress from the 
island of St. Thomas to its termination beyond the 
coast of Nova Scotia varied from 15 to 20 miles per hour. 
The rotative motion of this great whirlwind was from 
the left to the right hand of a person entering it; or 
from riglit to left of a person leaving it ; or contrary to 
the sun's apparent daily motion, or to the hands of a 
watch lying with the face upwards. That this was the 
actual motion was proved by the varying directions of 
the wind at the different points of its track, as also by 
its action on two outward-boimd European ships, the 
Iliinois and the Britannia, On the 15th August the 
lUinais experienced the swell which preceded the hurri- 
cane advancing from the south ; but as the ship had a 
fair wind, and was impelled by the Gulf Stream, while 
the storm lost time by making a bend towards Charles- 
ton and the coast of Georgia, the ship outran the 
swell ; but on the 17th she was overtaken by the storm 
blowing furiously from south; while at the same 
moment it was tearing off the roofs of houses at New 
York, blowing from north-east. The Britannia, which 

* In the records of various storms, the progressive movement has 
been found to vary from 43 to 3 miles an hour ; and there is rea- 
son to think that storms sometimes move still more slowly, par- 
ticularly between the tropicq and lat* 30^, where they change their 
direction. 
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left l^ew York in fine weather on the 16tli, met the 
hurricane on the night of the 17th, having the wind 
first at north-east, then east^north-east, and after mid- 
night from south-east. 

Mr. Redfield projected on a chart the track of five 
great rotatory storms, collecting his data for the par4 
pose from the various accounts given in. the places over 
which the storms passed during the first and mos^ 
destructive part of their progress, or before they reached 
the latitude of 36° N. One of these tracks is the hurri- 
cane which desolated Barbadoes on the night of the 10th 
August, 1831. On the 11th it passed over the islands 
of St. Vincent and St. Lucia, extending a portion of its 
influence to Martinique and the neighbouring islands 
on the north, and to Grenada on the south, but exhibit* 
ing its principal violence between 12° 30' and 14° 30' 
N* latitude. On the 12th it arrived on the southern 
coast of the island of Porto fiico. From the 12th to the 
13th it swept over the island of St. Domingo, and ex- 
tended its influence as far southward as Jamaica. On 
the 13th it raged on the eastern portion of Cuba, sweep- 
ing in its course over large districts, if not the whole, 
of that extensive island. On the 14th it was at Havana, 
towards the west end of that island. On the 16th 
the gale was encountered ofi the Tortugas. On the 
16th and 17th it arrived on the northern shores of the 

• 

Gulf of Mexico^ in about the 30th degree of north 
latitude, raging simultaneously at Pensacola, Mobile, 
and New Orleans, where its effects were continued till 
the 18th, — thus having occupied a period of six days, or 
about 150 hours, in its passage from Barbadoes to New 
Orleans, a distance of 2,300 statute miles, equal to about 
16 miles an hour. The rotative character of this storm 
was well shown in the effects which it produced at 
^arbadoes. The trees which it uprooted near the 
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aorthern coast lay from N.N.W. to S.S.E., having been 
thrown down by a northerly wind in the earlier part of 
the storm ; while in the interior and some other parts 
of the island they were found to lie from south to north, 
haying been blown down in the latter part of the gale. 
Erom the coast of the Gulf of Mexico the storm entered 
upon the territories of the adjoining States, where it 
spent itself in heavy rains. 

Mr. Bedfield remarks that when accounts of hurri- 
canes were formerly received, as occurring at different 
islands on various dates, with marked differences also 
in the direction of the wind, it was taken for granted 
that those violent winds were rectilinear in their course, 
and that such accounts related in most cases to different 
storms. It is now discovered, however, that there is no 
difficulty in tracing these storms successively from one 
island or locality to another, and the direction of the 
wind at any one point or place is found to have no 
connection with the general progress or direction of the 
storm. For example, at most of the islands over which 
the hurricane just noticed passed, the winds in the 
earlier part of the storm were from a northern quarter, 
and in its later periods from a southern quarter: whence 
it appears that the rotative action was from right to 
left, regarded from the centre, or froni left to right, if 
viewed from without, as in the storms which pass to 
the northward of the great islands and along the 
Atlantic coast. 

On examining the chart in which these storms are 
laid down, it is impossible not to be struck with the 
symmetrical character of the curve which describes 
their track : the track in each case appears to form part 
of a hyperbola, and the vertex or turning point of tho 
curve is imifomody found in or near the 30th degree of 
latitude. And it may be noticed, in connection with 



134 BUDIMENTAKY NAVIGATIOl^. 

this fact, that the latitude of 30° marks the external 
limit of the trade-winds on both sides of the equator. 

"We must now refer more particularly to the labours 
of another gentleman in this useful field of inquiry. 
Colonel Sir William Reid,* of the Royal Engineers, 
having been sent to the island of Barbadoes in the year 
1831, on military service, his attention was first directed 
to the subject of these hurricanes from having been 
employed to re-establish the Government buildings 
which had been blown down in the hurricane of that 
year. He made diligent inquiry for accounts of pre- 
vious storms, with a view to ascertain something of 
their causes and mode of action, but found little beyond 
a record of the losses in lives and property, and the 
sufferings of the inhabitants during the periods of flieso 
tempests. Having, however, met with Mr. Redfield's 
papers, he determined to verify the results obtained by 
that gentleman, by making charts on a large scale, and 
on these laying down the different reports of the wind 
at points given in those documents. The more exactly' 
this was done, the nearer appeared to be the approxima- 
tion to the tracks of a progressive whirlwind. In two 
works published by Colonel Sir William Reid on this 
subject, t he gave these charts, together with a number of 
others founded on data collected by himself. With great 
industry and perseverance, he succeeded in procuring 

* "We preserve throughout the title of " CJolonel " in preference to 
any other, as that iinder which his works were published, and best 
known. 

t (1) " An Attempt to develop the Law of Storms by means of facts, 
arranged according to place and time ; and hence to point t)ut a cause 
for the Variable Winds, with the view to practical use in Navigation. 
Illustrated by charts and woodcuts." By Colonel Sir W. Reid, O.B., 
F.U.S. (of the Uoyal Engineers). Second edition, with additions. 
London. 

" The Progress of the Development of the Law of Storms and of 
•able Winds," &c. By the same. . London, 
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the log-books of numerous sliips^ and the information 
conveyed by them he combined with that obtained on 
land, thus comparing simultaneous observations over 
extended tracks.* For example, in one chart he points 
out eight ships in several positions in the same storm, 
the tracks of several of them crossing the path of the 
storm, the wind as reported by the ships being corrobo- 
rated by the reports from the land. The observations 
of ships possess a great advantage for this kind of 
research, because in merchant ships the log-books re- 
port the weather every two hours, and ships of war 
have hourly observations. 

From observations made during his residence in the 
islands of Barbadoes and St. Vincent, Colonel Sir William 
Reid came to the conclusion that the progressive rate of 
the storms is not greater than that of the atmospheric 
currents, and that hurricanes owe their destructive 
power to their rotatory velocities. It would be quite 
impossible, in our limited space, even to notice the great 
storms whose history has been minutely written down 
in his two works on the subject. All we can hope to do 
is to give a brief statement of the practical rules for the 
management of a ship in these storms, so as to be able 
to get beyond their influence, instead of sailing into 
them, and being exposed to their fury. But as thoso 
rules refer to the navigation of a ship in either hemi- 
sphere, it is necessary to notice a peculiarity in the 
storms of the southern hemisphere. 

In the northern hemisphere, the typhoons of the 
C9iinese seas seem to differ in nothing but name from 
the hurricanes of the well-frequented seas of the Western 

* He even went baok to the records of the great hnrrioanes of the 
years 1760-1, 1780, 1808, 1809, 1811, 1818, 1819, 1824, 1834, and 
1836. In the later volnmo some of the practical advantages dorivod 
from the Yolumo first published are exhibited. 
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Atlantic^ wliich haye hitherto eogaged our attentfon* 
They rotate in the same manner, contrary to the hands 
of a watch ; they appear to originate in the same lati* 
tude, and to trayel in the same directions — at first 
north-westward, till they arrive at the northern limit 
of the trade-wiady and then taming north-eastward.* 
These storms occur during both monsoons; but are most- 
violent during the months of June and July. - 1 

Having thus ascertained the law of these storms in 
the northern hemisphere, it was natural to inquire 
whether similar storms do not originate in the southern 
trade- wind. It is a remarkable circumstance that the 
South Atlantic is never visited by hurricanes. Ascen- 
sion and St. Helena are situated in the midst of the 
southern tropical current, but storms are unknown at 
these places; while at Mauritius, nearly in the same lati- 
tude, but on the opposite side of Africa, storms are fre** 
quent and destructive. By comparing the logs of various 
ships. Colonel Sir William Beid constructed charts of 
some of these hurricanes of the Indian Ocean; and 
their curved tracks present the same hyperbolic form as 
those already described, having the vertex or turning 
point at the same latitude, about 30^ : but these storms 
being in the southern hemisphere, travel along their 
curve from its northern to its southern extremity, ex- 
actly contrary to those in the northern hemisphere, 
though describing the same figure ; and it is interestiag 
to notice that their whirling motion is also reversed, 
being similar to that of the hands of a watch — ^a result 
which might naturally be expected from their common 
origin, whatever that may be. 

An examination of the charts in Colonel Sir William 
Beid's volumes therefore shows that these great storms 
originate in the trade-winds, frequently, perhaps always, 
with the most violent ones, at the equatorial side of 



/ON THE LAW OF STOBHS.' 137 

eacK of those great currents, where they strike on the 
central region of calms. The motion of these great 
rotatory storms is always in a direction contrary to the 
son's apparent daily motion, and therefore, in our 
hemisphere, contrary to the motion of the hands of a 
watch, but similar to that motion in the southern hemi- 
sf^ere. The general progress of these storms is always 
away from the equator, and therefore reversed in the 
two hemispheres : but in both cases they have first a 
westward motion, till they escape from the influence of 
the easterly trade-winds, when they turn round in a 
hyperbolic curve, and are drifted eastward by the pre- 
vailing westerly winds of each temperate zone. Through- 
out their course they increase in size, till they are lost in 
the winds of high latitudes, the variable and fluctuating 
nature of which they greatly increase. *' The farther 
we go from the equator,'* says Colonel Sir William 
Beid, ''the more complicated this subject becomes ; and 
gales succeed each other so fast during our stormy 
season, that it is not easy to identify the particular 
storm we may wish to study. It has been shown that 
the hurricanes which originate within the tropics in- 
crease in diameter and diminish in force as they proceed 
towards the poles ; and as the meridians approach each 
other, the gales may become huddled together. They 
may, therefore, frequently neutralise each other, and 
become irregular.* Their force, too, may often fall ofi^, 

* Recent inyeatigation shows that such storms often invade 
high northern latitudes. In the storm of February 28, 1849, Mr. 
Milne showed that ''its centre passed in a N.E. direction up the 
Irish Channel and across the south of Scotland ; its eastern segment 
affected severely the south of England, uprooting large trees and 
causing wrecks, one of which was of an emigrant ship with 160 
passengers. Its effects were not so disastrous in Scotland, but its 
rotatory character was well developed there. At the Observatory on 
Calton JSill at Edinl^urg^ the gale began with the wind at S.S.E., 
and it veered round successively to S., S.W., W., and N.W. On the 
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until the strengtli of the wind on that side of the circle 
where it blows from east is unable to reverse the 
regular westerly atmospheric current, and to convert it 
into a temporary easterly gale; and this may be a 
reason why easterly storms are less frequent in boih 
hemispheres in the latitudes within which Ghreat Britain 
is situated/' 

Before any rules for the guidance of the navigator can 
be properly appreciated, it is necessary to gain as precise 
an idea as possible of the nature of these great storms, 
for which purpose the following figure (p. 139) may 
assist the reader. It is supposed to represent a rotatory 
storm in the northern hemisphere, revolving in the 
direction of the curved arrows, while it travels forward 
in the direction of the large straight arrow, or from 
E.S.E. to W.N.W. ; and if we suppose it to pass over 
three different ships, situated at different distances from 
its central track, the effect on them will be the same as 
if the whirlwind had no progressive motion, and they 
travelled through it from "W.N.W. to E.S.E. along the 
three dotted lines parallel to the large arrow, but in the 
opposite direction thereto. By following either of these 
lines, it will be seen that the wind will blow in succes- 
sion from the various points marked on each dotted 

saine day it was blowing — at Kinnaird Head and Buclianness from 
S.E. ; at Montrose from B.S.E. ; at Edinburgli from S. ; in Yorkshire 
from S.W. ; at Pladda lighthouse from W.N. W. ; at CorsewaU light- 
house from N.W. ; at Skerryvore lighthouse from N. ; at Glass Island 
lighthouse from N.E. ; at Fentland Skerries lighthouse from E." 
<^ There could be no doubt, therefore," adds Mr. Milne, **' that this was 
a whirlwind storm, and that the direction of rotation was from right 
to left in the northern half of the circle." Sir William Keid also 
noticed a severe Atlantic storm which passed oyer the British Islands. 
It first touched the West coast of Ireland on January 6, 1839, and 
moved progressively, about E.N.E., over Ireland, the Irish Ohannely 
and Qreat Britain. It was traced to Gottenburg, in Sweden, and this 
is the same direction taken by many of the storms which have been 
traced over North America and the Western Atlantic. 
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lina for example, the gale experienced by the nortli- 
emmost ship will begin at E. by N. and veer through 
aiz points to S.£. by S. at the end of the stonn. The 
southernmost veeael, being nearer the central track of 
the stonn, will have the wind veering through ten 
points, beginning at N. by W. and ending at S-W. 
by W. ; while the middle ship, being still nearer 
the centre of the storm, will have the wind first 
•t N.E., and veering through twelve points until 



it finishes at due South. By observing the distances be- 
tween the several arrow-heads on either of these lines, 
especially the last, it will be seen that they thicken 
towards the middle of the line, showing that the veer- 
ing of the wind is most gradual on entering and quit- 
ting the atorm, and most rapid the nearer the centre. 
But the farther a vessel is from the central track the 
less will this diflerencebeobaerved: for example, on the 
northernmost line, in the figure above, the arrow-head»5 
are more nearly equidistant, showing that the change of 
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wind is more equable, or nearly as gradual at the middle 
of the duration of the storm as at its beginning or end. 

It will also be observed that the number of points 
through which the wind veers will be greater the nearer 
the ship approaches the centre of the storm ; but this 
number can never exceed fifteen, for when a ship itf 
exactly in the central track she will experience nd 
veering, but a constantly increasing gale from one point 
(in this case N.N.E.), and then a sudden change to the 
opposite point (S.S.W.) ; this is a part of very great 
danger, owing to the sudden change from a violent wind 
to a perfect calm with a turbulent sea ; and the calm 
have passed onwards with the storm, the ship must 
be prepared for the equally violent gale to^be expected 
from the opposite point. In approaching this space 
the mercury in the barometer continually sinks, and 
rises again in receding from it. 

Bules have been drawn up for the use of seamen, to 
enable them to determine on which tack a ship should 
be laid-to in any storm of this kind, in either hemi- 
sphere and in any part of the world. The object is to 
prevent the wind from veering by the ship's head, and 
to insure its veering constantly farther aft, so that she 
may be constantly coming up to the wind, whereas in 
the former case she would be breaking off from the 
wind, and, even with no sail set, would in so violent a 
gale be in danger of being driven astern. Colonel Sir 
William Reid supposed this might have been the cause of 
many vessels foundering. The avoidance of this danger 
depends on determining whether the vessel be- on the 
right or left of the central track of the storm.* There 

* Bight and left are here used with reference to the storm's pro- 
gressive motion, in the same manner as vc speak of the right and left, 
of a river as we look in the direction in which the water is 
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is not mucli difficalty in determining this point if we 
obaerye the manner in which the wind begins to veer; 
for on referring to figure (p. 139) it will be seen that at 
all places over which the right-hand half of the storm 
passes> the wind veers with the sun, or from east to 
south, or from left to right of the observer, while at all 
places under the influence of the left-hand semicircle of 
the storm the wind veers in the contrary ^direction, or 
against the sun ; and this will be the case in whatever 
direction the storm may be travelling, and in whichever 
way it may be rotating ; so that in the storms of the 
Indian Ocean, or in storms of the southern hemisphere, 
although rotating the contrary way to this, a veering of 
the wind from the right to the left of the observer will 
equally indicate that he is at the left side of the storm, 
and vice versd, although in that hemisphere the ex- 
pressions " with the sun *' and " against the sun " will 
have their meaning reversed. 

Now it has been shown by Colonel Sir William 
Beid, that in both hemispheres alike, a vessel finding 
herself at the right side of the storm should be laid- 
to on the starboard tack, and when in its left side 
on the port tack, to avoid the danger of the wind 
veering ahead« In this way she will come up to the 
wind instead of failing off from it. In some oases, 
however, should the ship forge ahead, she will draw 
towards the storm's central track. ^' It may, therefore, 
be preferable, as a general rule, when heaving-to in a 
ripvolving gale, to bring the ship to the wind on the 
starboard tack when on the north side of the equator, 
and on the port tack when on the south side of the 
equator. Then will the ship, when shooting ahead, be 
gradually moving away from the storm's centre.** 

It has sometimes been advised that a vessel should 
always scud before a hurricane^ Colonel Sir William 
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Reid shows that although there is one quadrant of the 
storm in which scudding -f^ill tend to carry the ship 
beyond its influence, yet, in the opposite quarter, scud- 
ding will be especially dangerous, as tending to carry 
her across the storm's track and towards the centre. 
This will clearly be the case in the forward half of 
the right-hand semicircle of a storm in our hemi-^ 
Inhere, or in the forward half of the left-hand semi- 
circle of a storm in the Southern Indian Ocean. But 
if, instead of thus dividing the storm by a line parallel 
to its progress, we divide it by a line at right angles 
to its course, or into the advancing and receding 
halves, it will be seen' that a vessel in the advancing 
half of the storm runs far greater danger of being 
exposed to all its fiiry, and for a longer time, than one 
which enters its receding half» The most dangerous 
quadrant, therefore, is that which belongs to the ad- 
vancing right-hand semicircle in the Northern hemi- 
sphere, and the advancing left-hand semicircle in the 
Southern hemisphere; and Colonel Sir William ileid 
shows that vessels have most frequently been lost, as 
far as can be ascertained, in this quarter of the storm« 
In the storms of both hemispheres, therefore, during 
the first part of their course, or in the Trade- winds, this 
quadrant of greatest danger is on the side farthest 
from the equator ; but during their latter course, after 
they have left the Trades, it is in both hemispheres 
alike, on the eastern side of the storm. 

These rules would be comparatively easy in their 
application if the course of the storm were nearly 
straight ; but they become difficult when the storm is 
sweeping round the most curved part of its traok, 
usually about lat. 26° or 30°, where the ship might 
be involved twice in the vortex. It is at this particular 
part of their track that hurricanes have produced the 
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ficiost fatal effects at sea ; and hence it is th^t the most 
dreaded part of the Atlantic is near the Bahamas and 
Plorida ; and that of the Indian Ocean to the south- 
ward of the islands of Mauritius and Beunion. 

For the assistance of seamen, in the practical appli- 
cation of the theory of revolving winds, circles have 
been published, showing how the gales revolve in either 
hemisphere. They are printed on talc, or on paper 
inade transparent by being dipped in turpentine, and 
when placed on a chart, they serve to aid the memory 
while considering how the wind veers in whirlwind 
storms. 

In some parts of the ocean uater-yponta or whirl- 
pillars are occasionally met with. They are alarming 
to persons who witness them for the first time, for the 
broken water makes a great noise when a ship is pass*^ 
ing near them by night. Horsburgh says that ''in 
caJbn weather they are seen approaching from a dis- 
tance, and in the night their noise is heard a consider- 
able time before they come near : they beat against the 
sides of a ship with great violence, and pass on, the 
spray sometimes coming on deck, and a small boat 
£ould not always resist the turbulence of these remark- 
able ripples.'' Captain Basil Hall remarked that when 
the ship got completely within the circuit of the ripple, 
the wind uniformly freshened, and that upon watching 
:the phenomenon it was distinctly made out that at 
the same time a change occurred in its direction* 
Colonel Sir William Reid has also, from his own obser- 
vations, connected the ripple with the whirl-pillar : 
while observing a portion of the sea during a calm, 
agitated in this manner, with a small dense cloud im- 
mediately over it, he watched them earnestly, when, 
crfter twenty minutes, a small water-spoUt was distinctly 
developed from the cloud, and was seen suspended over 
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the ripple. Se has also obsferved whirl-pillars in a 
perfectly cloudless sky. As these whirl-pillars are small 
whirlwinds, they may cause unexpected shifts of wind 
dangerous to ships : it is therefore necessary for the 
seaman to be on his guard whenever he notices them. 

Of a totally different character from these ripples are 
the swells and great waves which are raised by rotatory 
storms. These great undulations of the sea probably 
conform to the same law as that which prevails in 
rotatory storms, and change their direction according 
to the changes of the wind within the storm's area. 
Colonel Sir William Reid supposed these undulations to 
be raised along the radii of the whirlwind circle, and 
to roll onwards in a straight line, in the direction of 
tangents to the circle of the whirlwind. In this way 
waves would be propagated in all directions within its 
circuit, and, to some extent, beyond it there would be 
a cross sea. The undulations thus produced sometimes 
roll to a very great distance. " The waves propagated 
by the Barbadoes hurricane of 1831 broke against the 
southern shore of the Bermudas. The swell raised 
by a revolving winter storm, passing over the Bahama 
and Bermuda Islands on the 30th January, 1845, en* 
dangered the Eurydice frigate, at anchor in the harbour 
of St. John's at Antigua, although the wind at Antigua 
was light at the time." 

Colonel Sir William Eeid says : " I was at Bermuda 
when the hurricane of 1839 occurred, and distinctly 
heard the sea breaking loudly against the south shores 
on the morning of the 9th September, full three days 
before the storm reached the islands, as recorded in 
tables of the state of the weather kept at the Central 
Signal Station. At that time the hurricane was still 
within the tropic, and distant 10° of latitude. As the 
storm approached, the swell increased, breaking against 
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the southern shores with louder roar and great gran* 
deur until the evening of the 12th of September, when 
the whirlwind storm, reaching the Bermudas, set in 
there. When the storm had passed over the Bermudas, 
the southern shore became oalm, and the northern reefs, 
in their turn, presented a white line of surge, caused 
by the undulations rolled back from the storm in its 
progress towards Nova Scotia and Newfoundland. . . . 
I think it probable that the heaviest swell proceeding 
from a storm may be that which is propelled forward 
in the track which the storm is itself following, as the 
undulations in this case would be constantly receiving 
renewed impulses from the storm in its progression. 
This may account for the unusal degree of grandeur 
with which the undulations broke against the southern 
shores of the Bermuda Islands, just before the storm 
set in there." 

It has not unfrequently been remarked by many 
shipmasters that by carefully observing the set of the 
swell previous to and even after the commencement 
of the storm, a tolerably correct idea may be formed 
of the direction the wind is likely to take. Colonel Sir 
William Beid also remarks that on the outer circuit of 
a gale the change in the direction of the swell seems to 
precede the change of wind ; but at the centre of a 
progressive whirlwind, when the rate of progression is 
rapid, and the shifting of the wind sudden, the wind 
often changes faster than the swell. The muddy ap- 
pearance of the water of the sea in anchoring depths, 
during violent storms, sometimes precedes the storm, 
being caused by heavy undulations affecting the bottom 
of the sea. 

Colonel Sir William Eeid and Mr. Milne have also 
suggested the probability that the diminished atmo- 
spheric pressure which accompanies progressive revo' 
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ing storms might create ocean currents. '' If/' says the 
former authority, " a revolving power, like a whirl- 
wind, were the only one exerted, it might he expected 
that the level of the water would be diminished at the 
centre of the vortex, though heaped up towards the 
verge of the storm. But it may be possible that a 
wave of a round or oval form, moving onward like a 
tidal wave, but at the rate of the storm's progress, may 
accompany the storm in its course, and that its height 
may depend on the degree of diminished atmospheric 
pressure, modified by the revolving power of the windi 
The impulse in the direction of the storm's course being 
given, and maintained for a few hundred miles, cur- 
rents, very similar to the ordinary currents of the tidal 
wave, might be created ; so that, if the effect produced 
by such a wave is added to a spring-tide, it might assist 
in causing those inundations in flat lands which often 
occur in violent storms." 

Since the time when this theory was proposed in the 
second edition of Colonel Sir William Reid's earlier 
work, accumulated evidence has established its truth ; 
and, indeed, the whole subject of the law of storms is 
now rapidly approaching a perfection which promises 
to be of infinite service to the navigator in every part 
of the world. 

The influence of these storms upon the atmospheric 
pressure has already been alluded to. A whirlwind 
which sets an extensive portion of the atmosphere in a 
state of rapid revolution causes a diminution in pres- 
sure over that portion of the earth's surface, and most 
of all at the centre of the whirl, because at the centre 
the depth of the compressing column of air will be 
least, and its weight will be diminished in proportion 
to the violence of the whirl. It sometimes happens in 
these gyrations that the mercury in the barometer sinks 
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as muoh as two inches^ thus diminishing the atrno* 
spheric pressure by -jiyth part. As a consequence of 
this, cold air is brought down from the upper regions 
of the atjnosphere, and this, mingling with the warmer 
and moister air of the sea, forms yery dense clouds. 
** In the northern hemisphere within the tropic, the 
barometer usually falls with a northerly wind, because 
whirlwinds come from the eastward. But in the 
southern hemisphere within the tropic, the barometer 
usually falls with a southerly wind, because, although 
whirlwinds there also come from the eastward, they 
revolve in a contrary direction, south of the equator. 
In both hemispheres, revolving gales blow with a west 
wind on the side next the equator. In recurving in 
both hemispheres, whirlwind storms will have a polar 
direction for a while. The barometer, during that 
time^ will begin to fall with easterly winds ; but after 
they have recurved, and are moving easterly, the baro- 
meter will fall with southerly winds in the northern 
hemisphere, and with northerly winds in the southern 
hemisphere." There may, however, be exceptions to 
these general rules. ** Ships at sea may sail into whirl- 
wind gales at any point in their circumference ; and 
they not unfrequently overtake storms in their course 
by sailing faster than these move along." Moreover, 
these storms have not always an easterly progression in 
high latitudes, and they become more or less irregular 
on coming in contact with hills and valleys on land, as 
already noticed. 

To show the value of attending to the indications of 
the barometer at sea, we will state briefly the facts of a 
case in which Capt. J. V. Hall avoided falling into the 
heart of one of these gales or typhoons of the China 
Sea. When three or four days' sail from Macao, about 
noon, Captain Hall observed " a most wild and unoom- 

h2 



148 RtJDlMENTAKY NAVIGATION. 

mon-Iooking halo round the sun.'' Next day set in 
with light squalls^ smooth water, but strong ripples. 
The afternoon was remarkably fine, but the barometer 
had fallen considerably since noon. About 3 p.m. it 
was still falling ; and although the weather was very- 
fine, orders were given to strike the sails, and to clear 
the rigging of everything that could be spared : tibe 
boats were also hoisted on board, and well secured. 
Towards evening, a bank was observed in the S.E. 
Night closed in, and the water continued smooth; 
but the sky looked wildish, the scud coming from the 
N.E., the wind from North. " I was much interested 
in watching for the commencement of the gale, which 
I now felt sure was coming; and considering the 
theory to be correct, it would point out my position 
with respect to its centre. That bank in the S.E. 
must have been the meteor [storm] approaching us, 
the N.E. scud the outer north-west portion of it ; and 
when at night a strong gale came on about N. or 
N.N.W., I felt certain we were on its western and 
southern verge. It rapidly increased in violence ; but 
I was pleased to see the wind veering to the N.W., as 
it convinced me that I had put the ship on the right 
tack, namely, on the starboard tack, standing, of course, 
to the S.W. From 10 a.m. to 3 p.m. it blew with 
great violence ; but the ship, being well prepared, rode 
comparatively easy. The barometer was now very low, 
the wind about W.N.W., the centre of the storm pass- 
ing, doubtless, to the northward of us, and to which we 
might have been very near, had we in the first part put 
the ship on the port tack, and stood to the north* 
east and towards the centre, instead of on the starboard 
tack, and to the south-west, the opposite direction. 
About 5 P.M. wind at "W.S. W., sensibly decreasing, the 
barometer rising. At 6, fresh gale ; made sail to keep 
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ship steady : a very great sea on; and towards midnight 
it became a moderate gale. The wind having now 
become S.W. to S.S-W., the ship broke off to S.E. 
Thinking it a pity to be lying so far out of our course, 
I wore to 'N.W.f and made sail ; but in less than two 
hours heavy gusts came on, and our barometer began 
again to fall. I now thought, of course, we were 
approaching the storm again. I wore again to the S.E. ; 
and to show more clearly how great a difference a very 
short distance nearer to or farther from these storms 
makes, the weather rapidly improved. The next morn- 
ing it was fine and moderate, and the wind became S.E. 
with a heavy running westerly swell. XJntil the after- 
noon, there was a dark, wild appearance to the west- 
ward, which seemed to me another proof that it was 
the meteor which had the day before appeared in the 
S.E., and whose course had been from S.E. to N.W., 
passing a little northward of our position.'' 

There are many other interesting points which 
might be noticed, did the narrow limits of this Essay 
permit. We may, however, quote the following, 
simple practical result of observation, namely, ''that 
when ships meet a whirlwind gale, and are sailing 
towards its centre, north of the equator, they always 
have the wind on the ship's port-side ; and when ships 
meet a whirlwind gale south of the equator, and are sail- 
ing towards its centre, they always have the wind on 
the ship's starboard-side." " But when the first part of a 
revolving gale is overtaking a ship, it will be other- 
wise ; for then the ship would be as if sailing from the 
storm's centre. This would be the relation of the ship 
to the wind) until the storm's centre had passed beyond 
the ship's place, after which the ship would be as if 
pursuing the gale." 
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RECENT RESEARCHES IN THE LAW OF STORMS AND 

SUMMARY OF RULES. 

Franklin had perceived tliat the views prevalent in 
his day respecting the nature of storms and Lurrica^ 
could not be correct ; but lie did not make mucb. pro^. 
gress towards developing anything better. Subao^ 
quently Capper, from observations in the East, pub- 
lished many soimd and suggestive notions on the 
subject; but Eedfield^ Beld, Thorn, and Fiddington 
were really the first investigators and luminous exposi- 
tors of what has since come to be known as the Law of 
Storms, They took ships' logs and barometers into 
their confidence — ^both very imperfect and inaccurate 
data in those days on which to found a theory — and 
they eventually succeeded in discovering that every 
hurricane and great storm had a central spot of very 
low pressure, where there was a calm, and around 
which the winds were blowing with varying but intense 
strength ; that the general direction of the wind was 
against the motion of watch hands in the northern 
hemisphere, but with watch hands in the southern 
hemisphere ; that there was also a progression of the 
storm area ; and that the pressure increased towards 
the outer verge of the storm. These things being de- 
termined, they gave their attention to showing how 
ships might best avoid the worst and most destructive 
parts of the hurricane. 

But it must not be supposed that they were devotees 
of the circular theory — of the wind blomnff in circles 
returning on themselves — ^and of the centre being eight 
voints from the direction of the wind, such as has been 
the teaching of the last thirty years: all this they re- 
pudiated, and Colonel Reid distinctly states that if a 
'^e represented a whirlwind correctly when station- 
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aiy, " in the progressive whirlwind the figure would 
become cycloidal, and the degree of cnryature would 
depend upon the rate of progress of the storm ; '* he 
also remarks that ''in attempting to lay down a storm's 
track, a wrong judgment may be formed if data be re- 
jected on accoimt of its not conforming to a figure 
exactly circular ; " but that circles were found to he the 
most convenient figures in endeavouring to explain the 
nature of storms : nothing more — and Eedfield^ Thom, 
and Piddington were equally opposed to the strictly 
circular theory. 

"When our elder cyclonists propounded the law of 
storms they had little idea that they had in reality 
discovered the law of the winds everywhere and always ; 
that no strong wind blows in any part of the world but 
what is of the type of the cyclone ; that the wind in 
the tropical hurricane may at times develop greater 
force and velocity than extra-tropical storms, but that 
they are all of one character — both as regards the 
rotation of the wind, and the progression (bodily) of 
the area of low pressure ; thus they paved the way for 
the advanced theories of Dov6, and for the later expo- 
sition of the law of the wind in relation to the distri-. 
bution of atmospheric pressure as enunciated by Galton 
and Buys Ballot. 

Spiral Rotation of the Wind. — As the result of care- 
ful research, modern meteorologists, almost without 
exception, recognise the spirally incurving tendency 
of the wind as its most probable behaviour in a storm ; 
the circulation being around and at the same time more 
or less towards the centre of least pressure^ which is usually 
characterised by a calm. The direction in which the 
winds move round this centre is — in the northern 
hemisphere from right to left (against the sun), or 
contrary to the motion of the hands of a watch, — ^but 
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in the southern hemisphere from left to right (also 
against the sun, in that hemisphere), or with the hands 
of a watch ; both depending on the same cause — viz., 
the rotation of the earth on its axis in its effect on the 
winds as they pass from lower to higher latitudes, or 
vice versa. The old rule of the circular theory is con- 
sequently only partially correct : when facing the wind 
the centre is not eight points to the right of its direc- 
tion in the northern hemisphere, and to the left of its 
direction in the southern hemisphere : it is more nearly 
ten points, and may be more — the indraught being 
from two to three points, as shown on p. 153, where 
the dotted circle indicates the amount of indraught. 

{Note* — The figures show at once the rotation of the wind in each 
hemisphere, and its direction in any part of the storm: the outer 
letters give the points of the horizon, and the inner letters the wind's 
direction.) 

The deduction from the order of rotation is that, in the 
Northern hemisphere, on the northern margin of the 
storm the wind will be easterly ; on the eastern margin, 
southerly ; on the southern margin, westerly; and on the 
western margin, northerly (see upper fig. p. 153). 

But, in the Southern hemisphere, owing to the re- 
version of the rotation, on the northern margin of the 
storm the wind will be westerly; on the western margin, 
southerly; on the southern margin, easterly; and on the 
eastern margin, northerly (see lower fig. p. 153). 

In both hemispheres westerly wind^ are characteristic 
of the equatorial side of the storm ; and easterly winds of 
the polar side. 

The Diameter of a tropical cyclone or hurricane varies 

considerably during its progression ; it is generally 

very small at its origin, expanding as it moves forward 

through the tropic, and as it expands breaks up. Some 

=^ been estimated to extend from 50 to 500 or 800 

across. 
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Figure illustrative of the Spiral Rotation of the Wind in the Northern 

Memisphere. 
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Figure illostrative of the Spiral Rotation of the Wind in the Southern 

Semiaphere. 
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The area of lowest pressure, near which the winds are 
presumably destructively strong, and where, to a ship 
deeply involved within the storm's area, the veering of 
the wind must be most rapid, is the special spot to 
avoid ; and recent investigations give us the following 
Rule for determining the centre of the storm as mor© 
probable than that deduced from the circular theory \~^ 
Face the tvind, and then — 



In the Northbkn Hemisphere, — 

Wind. Bearing of Centre, 

North E.S.E., or more Southward. 

N.E S.S.E., or more Southward. 

Eaijt S.S.V7., or more Westward. 

S.E W.S.W., or more Westward. 

South W.N.W., or more Northward. 

S.W ' . N.N.W., or more Northward. 

West N.N.E., or more Eastward. 

N.W E.N.E., or more Eastward. 



Wind. 

North. 
N.W. . 

West . 
S.W. . 

South . 
S.E. • 
East . 

N.E. . 



In the Southebn Hemisphere, — 

Bearing of Centre. 

. W.S.W., or more Southward. 

. S.S.W., or more Southward. 

. S.S.E., or more Eastward. 

. E.S.E., or more Eastward. 

. E.N.E., or more Northward. 

. N.N.E., or more Northward. 

. N.N.W., or more Westward. 

. W.N.W., or more Westward. 



The indraught is probably greater in one quarter 
of the hurricane than in another ; and the greater tw- 
curmtion of the winds in front of a depression is frequently 
noticed; also, the indraught may possibly be greater 
near the centre than farther from it. 

Progressive Movement. — All storms have a progres- 
sive movement. Thus, the West Indian hurricanes 
commence a few degrees north of the equator, and then 
take a north-westerly route towards the northern 
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tropio; the track is more northerly as the tropic is 
approached, and subsequently the trend is north-east-* 
ward (see upper part of an- 
nexed diagram). 

The Mauritius hurricanes 
also commence in the vicinity 
of the equator, but travel, 
first, south-westward, then 
southward near the southern 
tropic; and finally south- 
eastward (see lower diagram). 

These storms, as indicated 
by the large arrows, are said 
to recurve in the vicinity 
of (generally on the polar 
side of) the tropics. But 
some storms seldom or never 
recurve: thus the cyclones 
of the Bay of Bengal move, 
according to the season, from 
East to West, or from S.S.E. 
to N.N.W. The typhoons 

of the China Seas are of both types. Storms also tra- 
verse the northern part of the North Atlantic, from 
W.S.W. to E.N.E., and even more Northerly, without 
having recurved. Similarly, storms in the Great 
Southern Ocean travel E.S.E. and S.E. ward: the 
result of areas of low pressure forming, passing on- 
ward, amalgamating, and then finally dispersing. 

Our knowledge of the rate of progressive movement 
of storms is still very small. Some travel only 10 to 
20 miles a day, others, perhaps, from 50 to 60 miles ; 
but the rate of progressive movement has no necessary 
connection with the force of the wind. 
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The Storm Track, as indicated by the large arrows 
in diagrams p. 155, divides the storm into two semi- 
circles, and looking in the direction of the progressive 
movement the right-hand semicircle in the northern 
hemisphere, but the left-hand semicircle in the southern 
hemisphere, is the mx)st dangerous, because the most 
difficult one in which to manoeuvre, so as to avoid the 
centre. The shift of wind will generally indicate in 
what part of the storm you are. 

Coynhining the Rotatory tvith the Progressive Motion some 
very valuable Rules may be deduced whereby to indicate 
the part of the storm which is passing over a ship. 
In the Northern Hemisphere : 

In the right-hand semicircle, storm moving N.W.- 
ward (or before recurving), the mnd hauls with 
(or in the same direction as) the apparent 
course of the sun, hence from N.E.-ward through 
East to S.E. 

In the right-hand semicircle, storm moving N.E.- 
ward (or after recurving), wind hauls with the 
sun, hence from South and S. W. through West 
toN.W. 

In the left-hand semicircle, storm moving N.W.- 
ward, the unnd hauls against the apparent course 
of the sun, hence from North and N.W.-ward 
through West to S.W. 

In the left-hand semicircle, storm moving N.E.- 
ward, wind hauls against the sun, hence from 
S.E. and E. through N.E. to N. 
In the Southern Hemisphere : 

In the right-hand semicircle, storm moving S.W.- 
ward (or before recurving), the wind hauls against 
the apparent course of t/ie sun, hence from South 
and S.W* through West to N.W. 
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In the right'hand semicircle, storm moving S.E.- 
ward (or afier recurving), tcind hauls against 
the sun, hence from N.E.-ward through East 
and Sf.E. to South. 
In the I0'hand semicircle, storm moving S.W.- 
ward, the wind hauls with the apparent course 
of the sun, hence from S.E.-ward through East 
to N.E. 
In the left-hand semicircle, storm moving S.E.- 
ward, mnd hauls with the sun, hence from 
North and N.W. to West. 
In either hemisphere, and near the tropic, if the wind 
hangs from the Eastward, suspect the storm as about to 
recurve. 

On the Use of the Barofneter in a Cyclone, — It was 
long ago remarked by Piddington, that "he who 
watches his barometer, watches his ship." This in- 
valuable instrument invariably announces the approach 
of a storm,-^shows whether the vessel is plunging 
into or receding from it; and hence, by carefully 
noticing its indications, the disastrous consequences of 
a hurricane may, to a great extent, be avoided-^for the 
laws of its oscillations are very distinctly marked. 
Between the tropics its oscillations are so regular that 
any sudden fall of the instrument indicates the ap- 
proach of a hurricane, even though all atmospheric 
and oceanic appearances of its proximity are at first 
absent. Beyond the tropics, the oscillations are inces- 
sant and irregular, but a continuous fall of the instru- 
ment, with a wind increasing in force, indicates that 
you are already in a cyclonic area. The barometer 
often stands unusually high before the commencement 
of a cyclone, and frequently (if not always) just around 
the storm ; and conceiving the cyclone to be divided 
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into two parts by a diameter at right-angles to its path, 
it may be noted that in both hemispheres — 

The barometer always falU during the passage of 

the achanctng semicircle of a storm ; and — 
Always rises during the passage of the receding 
semicircle of a storm. 
If purposing to take advantage of the winds and to 
keep just within the verge of the storm^ the barometer 
is of signal benefit, — it should be kept as high as pos- 
sible without losing the wind. In whatever position the 
ship may be, the rising of the mercury announces that 
the first (or dangerous) half of the storm has passed. 

Hurricane and Storm Seasons, — ^In tropical regions 
and on their borders hurricanes occur only at certain 
seasons of the year ; they are periodical ; one or more 
may occur in the season, on rare occasions none. In 
extra-tropical regions and in high latitudes cyclonic 
storms have no special period ; but may occur in any 
month. 

The West Indian hurricane season is July, August, 
September, and October. 

The Mauritius hurricane season lasts from November 
to May, both months inclusive. 

In the Bay of Bengal cyclones occur at, and are 
more or less connected with, the change of the mon- 
soons ; hence in May and June, and again in October 
and November. 

In the China Sea, and oS. the south coast of Japan, 
typhoons are experienced from July to November, both 
months inclusive. 

Among the South Pacific Islands the hurricane 
season is January, February, and March. 

In the tropical part of the South Atlantic hurricanes 
nknown. 
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In the Northern part of the North Atlantic and 
North Pacific, and also in the Southern part of the 
South Atlantic, South Pacific, and Southern Indian 
Ocean, these storms may occur at any part of the year. 

Tack on which to heave-to. — In the Northern hemi- 
s|>here, in either semicircle of the storm, if the ship is 
hore-to on the starhoard tack, her head is directed 
from the centre, but if on the port tack towards the 
centre. In the Southern hemisphere, it is when hove- 
to on the port tack that the ship's head is directed 
from the centre,-— on the starboard tack towards the 
centre. This is a necessary consequence of the rota- 
tion of the wind in the two difierent hemispheres ; and 
it might seem that the starboard tack would be the 
proper one for the northern hemisphere, and the port 
tack for the southern hemisphere, in both semicircles 
of the storm alike. But there is always the danger of 
getting stemway when the wind veers by the head ; 
hence, if obliged to heave-to, since it is advisable to put 
the ship on the tack on which she will come up as the wind 
shifts f the Rule for both hemispheres is : — 

When in the right-hand semicircle heave-to on the 

starboard tack, * 
When in the left-hand semicircle heave- to on the 

port tack. 
Running before the Wind. — ^It is recommended, as a 
rule, not to run before the wind in a hurricane .'should 
it however be necessary, due regard should be had to 
the indraught of the wind ; hence to avoid closing with 
the centre, you must if possible — 

Keep the udnd well on the starboard quarter in the 

Northern hemisphere ; but — 
Keep the wind well on the port quarter in the 

Southern hemisphere. 
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In extremely heavy gales there is, of course, danger 
of broaching-to if the wind be brought on the quarter, 
so that these instructions can only be followed before 
the wind becomes too strong. 

The following figure is intended to show what would 
be the track of a ship in the northern hemisphere. 




^••^ 



when steered so as to keep the wind on the starboard 
quarter. The reverse of this figure (which may be 
obtained by holding the leaf up to the light with 
its back turned to the eye) will show what would 
be the track of a ship in the southern hemisphere, 
when steered so as to keep the wind on the port 
quarter. These figures represent the tracks of ships in 
whirlwinds supposed to be stationary. In gales having 
progressive movement such tracks would be modified. 
The best course to be steered so as to carry a ship 
away from the centre of a revolving storm may, after 
all, depend upon the direction of the swell and sea, as 
well as of the wind. 

The following are Dove Bules, but they are only 
roximate, and may be referred to, cautiomly. 
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A BBIEF 

DICTIONAEY OF SEA TERMS. 



Aback. The situation of the Bails when the wind presses their sur- 
faces against the mast, and tends to force the vessel astern. 

Abaft. Towards the stem of a vessel. 

Aboard. Within a vessel. 

About. On the other tack. 

A-Box. Having the head yards ahack. 

Abbbast. Alongside of. Side by side. 

A-cocK-BiLL. The situation of the yards when they are topped up at 
an angle with the> deck. The situation of an anchor when it 
hangs to the cathead by the ring only. 

Adrift. Broken from moorings or fasts. Without fasts. 

Afloat. Besting on the surface of the water. 

Aforb. Forward. The opposite of abaft. 

Aft — After. Kear the stem. 

After Sails, and After Yards. The sails and yards on the main 
and mizen masts. 

Aground. Touching the bottom. 

Ahbad. In the direction of the vessel's head. Wind ahead is from 
the direction towards which the vessel's head points. 

A-HULL. The situation of a vessel when she lies with all her sails 
furled and her helm lashed a-lee. 

A-lee. The situation of the helm when it is put in the opposite direc- 
tion from that in which the wind blows. 

All-aback. When all the sails are aback. 

All Hands. The whole crew. 

All in the Wind. When all the sails are shaking. 

Aloft. Above the deck. 

Aloof. At a distance. 

Amain. Suddenly. At once. 

Amidships. In the centre of the vessel ; either with reference to her 
length or to her breadth. 

Anchor. The machine by which| when dropped to the bottom, the 
vessel is held fast. 
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Anghob-watch. (See "Watch.) 

An-bni).' When a mast is perpendicular io the deck. 

A-PEBK. "When the cable is hove taut so as to hring the vessel nearly 
over her anchor. The parth are a-peek when they are topped up 
by contrary lifts. 

Apbok. a piece of timber fixed behind the lower part of the stem* 

I just above the fore end of the keel. A kind of false or inner stem, 
on the after part of the stem, from the head down to the dead- 
wood, in order to strengthen it. A covering to the vent or lock 
of a cannon. 

Abm. Yabjj-aem. The extremity of a yard. Also the lower part of 
an anchor, crossing the shank and terminating in the flukes. 

Arming. A piece of tallow put in the cavity and over the bottom of 
a lead-line. 

A-BTEBN. In the direction of the stem. The opposite of a-head. 

A-TAUNT. (See Taunt.) 

Athwabt. Across. 
AthwarUahipa, Across the line of the vessel's keel; across the 

length of a vessel, in opposition to fore and aft. 
Athwart'hawse, Across the direction of a vessel's head. Across her 
cable. 

A-TBiF. The situation of the anchor when it is raised clear of the 
ground. The same as a-weigh. 

Avast, or 'Vast. An order to stop ; as, " Avast heaving ! '* 

A-WEATHEB. The situation of the helm when it is put in the direc- 
tion from which the wind blows. 

A- WEIGH. The same as a-trip. 

Awning. A covering of canvas over a vessel's deck, or over a boaty 
to keep off sun or rain. 

Back. To back an anchor is to carry out a smaller one ahead of the 
one by which the vessel rides, to take off some of the strain. 

To back a sail is to throw it aback. 
To back and Jill is alternately to back and fill the sails. 
Backstays. Long ropes running from a masthead to the vessel's 

side, slanting a little aft. (See Stays.) 
Bagfife. To bagpipe the mizen is to lay it aback by bringing the 

sheet to the weather mizen-rigging. 
Balance-beep. A reef in a spanker or fore-and-aft mainsail, which 
runs from the outer head-earing, diagonally, to the tack. It is 
the closest reef, and makes the sail triangular, or nearly so. 
Bale. To bale a boat is to throw water out of her. 
Ballast. Heavy material, as iron, lead, or stone, placed in the bottom 
of the hold, to keep a vessel from upsetting. 
To freshen ballast is to shift it. Coarse gravel is called thingU 
ballast. 
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Bank. A boat is double^banked when two oan, one opposite the other, 

are pulled by men seated on the same thwart. 
Bae. a bank or shoal at the entrance of a harbour. 
CapataH'bart are heayy pieces of wood by which the capstan is hove 

round. 
Babb-folbs. The condition of a ship when she has no sail set. 
Babob. a large double-banked boat) used by the commander of a 

vessel in the navy. 
Babx, or Babqub. A three-masted vessel, having her fore and main 

masts rigged like a ship's, and her mizen mast like the main most 

of a schooner, with no sail upon it but a spanker, and gaff-topsail. 
Babnacle. a shell-fish often found on a vessel's bottom. 
Babquantinb. a three-masted vessel with yards on her foremast 

only. 
Babbbl. The main piece of a capstan, or steering wheeL 
Battbxs. Thin strips of wood put around the hatches, .to keep the 

tarpaulin down. Also put upon rigging to keep it from chafing. 

A large batten widened at the end, and put upoii rigging, is 

called a Scotchman, 
Bbaook. a post or buoy placed over a shoal or bank to warn vessels 

off. Also as a signal-mark on land. 
Bbams. Strong pieces of timber stretching across the vessel, to support 

the decks. 
On the weather or leC'heam is in a direction to windward or leeward, 

at right angles with the keel. 
On beam endi. -The situation of a vessel when turned over so that 

her beams are inclined towards the vertical. 
Bbab. An object bears so and so, when it is in such a direction from 

the person looking. 
To bear doum upon a vessel is to approach her from windward. 
To bear up is to put the helm up and keep a vessel off from her 

course, and move her to leeward. 
To bear atoay is the same as to bear up ; being applied to the vessel 

instead of to the tiller. 
To bear a^hand. To make haste. 
Bbabino. The direction of an object from the person looking. The 

bearings of a vessel are the widest part of her below the plank- 
shear. That part of her hull which is on the water-line when she 

is at anchor and in her proper trim. 
Bbatino. Gk)ing towards the direction of the wind, by alternate tacks. 
Becalm. To intercept the wind. A vessel or highland to windward 

is said to becalm a vessel to leeward. So one sail to windward 

may becalm another to leeward. 
Bbgkbt. a piece of rope placed so as to confine a spar or another 

rope. A handle made of rope, in the form of a circle (as the 

handle of a chest], is called a beclset. 
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Bees. Pieces of plank bolted to the outer end of the bowsprit, to reeve 

the fore-topmast stays through. 
Before the wikd. Sailing with the wind blowing after the ship. 
Belay. To make a rope feist, by turns round a pin or coil, without 

hitching or seizing it. 
Beio). To make fast. 

To bend a tail is to make it fast to the yard. 
To bend a cable is to make it fast to the anchor. 
A bend is a knot by which one rope is made fast to another. 
Bends. The thickest and strongest planks on the outward part of a 

vessers side, to which the beams, knees, and foot-hooks are bolted. 
Beneaped. (See Neaped.) 
Bentinck Shbouds. Formerly used, and extending from the futtock- 

staves to the opposite channels. 
Berth. The place where a vessel lies. The place in which a man 

sleeps. 
Between-decks. The space between any two decks of a ship. 
Bibbs. Pieces of timber bolted to the hounds of a mast, to support 

the trestle-trees. 
Bioht. The double part of a rope when it is folded ; in contra-dis- 

tinction from the ends. Any part of a rope may be called the 

bight, except the ends. Also a bend in the shore. 
Biloe. That part of the floor of a ship upon which she would rest if 

aground ; being near the keel, it is more in a horizontal than a 

perpendicular line. The largest circumference of a cask. 
Bilged, When the bilge is broken in. 
Bilge-pUmke. Thick strengthenings on the inner and outer lines of 

a ship's bilge. 
Bilge-ioater. Water which settles in the bilge. 
Bilge-ways. Pieces of timber bolted together and placed under the 

bilge in launching. 
Bill. The point of the fluke of an anchor. BilUboarda protect the 

ship's planks from the bill of the anchor. 
Billet-head. (See Head.) 
Binnacle. A box or stand near the helm, and elsewhere, containing 

the mariner's compass. 
Bitts. Perpendicular pieces of timber going through the deck, placed 

to secure anything to. The cables are fastened to them, if there 

is no windlass. There are also bitU to secure the windlass, and 

on each side the heel of the bowsprit. 
Bitter, or Bitter-end. The part of the cable abaft the bitts. 
Blacxwall-hitch. A sort of tackle-hook guy. 
Blade. The flat part of an oar which goes into the water. 
Block. A piece of wood, with sheaves or wheels in it, through 

which the running rigging passes to add to the purchase. (See 

also Tackle.) 
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Bluff. A blttf-howed or bluff'headed vessel is one which is full and 
square forward. 

BoABB. The stretch a yessel makes upon one taok, when she is sail- 
ing against the direction of the wind. 
Stem-hoard. When a vessel goes stem foremost. 
By the board. Said of masts when they fall over the side. 

Boat-rook. An iron hook with a long staff, held in the hand, by 
which a boat is kept feist to a wharf or vessel. 

Boatswain. (Pronounced ho^e^n,) A petty officer and chief man of the 
crew, who has charge of the rigging, calls the crew to duty and 
superintends their work. 

3oB8TAT8. Used to confine the bowsprit down to the stem or cut- 
water. 

Bolstebs. Pieces of soft wood, covered with canvas, placed on the 
trestle-trees, for the eyes of the rigging to rest upon. 

Bolts. Long cylindrical bars of iron or copper, used to secure or 
unite the different parts' of a vessel. 

Bolt-bopb. The rope which goes round a sail, and to which the can- 
vas is sewed. 

Bonnet. An additional piece of canvas attached to the foot of a jib, 
or a schooner's foresail, by lacings ; taken off in bad weather. 

Boom. A spar used to extend the foot of a fore-and-aft sail, or stud- 
ding-sail. 
Boom'irons. Iron rings on the yards, through which the studding- 
sail booms traverse. 

Boot-tofpino. Scraping off the grass, or other matter, which may 
be on a vessel's bottom, and daubing the bottom over with tallow, 
or some mixture. 

Bound. Wind-bound, When a vessel is kept in port by a head- wind. 

Bow. The rounded part of a vessel, forward. 

BowEB. A working anchor, the cable of which is bent, and reeved 
through the hawse-hole. 
Beat-Bower is the larger of the two bowers. 

Bow-GBACE. A frame of old rope, or junk, placed round the bows and 
sides of a vessel, to prevent the ice from injuring her. 

Bowline. (Pronounced bo-Un») A rope loading forward from the 
leech of a square sail, to keep the leech well out when sailing 
close-hauled. A vessel is said to be on a bowline, or on a taut bow- 
line, when she is close-hauled. 
Bowline-bridle, The span on the leech of the sail to which the bow- 
line is toggled. Bowline-knot is a i>articular knot. 
Bowline-lizard. A small rope with a thimble in each end ; part of 
the bowline bridle. 

BowsB. To pull upon a tackle. 

BowsPBiT. (Pronounced bo-sprit,) A large and strong spar, standing 
out from the bows of a vessel. 
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Box. To box the eompaat is to repeat the tliirty-^two points of the 

compass in order. 
Box-HAULiNO. Wearing a vessel by a series of manoeuyres so as to 

avoid running to leeward as in ordinary- wearing. 
Brace. A rope "by which a yard is turned about. 
To hraee a yard is to turn it about horizontally. 
To hraee t(p is to lay the yard more fore and aft. 
To hraee in is to lay it nearer square. 
To hraee aback, (See Abaok.) 
To hraee to is to brace the head yards a little abaok, in tackisg or 

wearing. 
Brails. Bopes by which the foot or lower comers of fore*and*aft 

sails are hauled up. 
Brake. The handle or lever for working a ship's pump. 
Break. To break bulk is to begin to unload. 

To break ground is to lift the anchor from the bottom. 

To break shear is when a vessel, at anchor, in tending, is forced the 

wrong way by the wind or current, so that she does not lie so well 

for keeping herself clear of her anchor. 
Breaker. A small cask containing water. 
Breaming. Gleaning a ship's bottom by burning. 
Breast-fast. A rope used to confine a vessel sideways to a wharf, or 

to some other vessel. 
Breast-hooks. Knees placed in the forward part of a vessel, across 

the stem, to unite the bows on each side. 
Breast-rofe. a rope passed round a man in the chains, while sound- 
ing. 
Breech. The outside angle of a knee-timber. The after end of a 

gun. 
Breeching. A strong rope used to secure the breech of a gun to the 

ship's side. 
Bridle. Spans of rope attached to the leeches of square sails, to which 

the bowlines are made fast. 
Bridle-port, The foremost port, used for stowing the anchors. 
Brig. A square-rigged vessel, with two masts. An hermaphrodite 

brig has a brig's foremast and a schooner's mainmast. 
Broach-to. To fall off so much, when going free, as to bring the 

wind round on the other quarter, and take the sails abaok. 
Broadside. The whole side of a vessel. 
Broken-backed. The state of a vessel when she is so loosened or 

weakened as to droop at each end. 
Bucklers. Blocks of wood made to fit in the hawse-holes, or holes in 

the half-ports, when at sea. Those in the hawse-holes are some- 
times called hawae-hlocks. 
Bulge. (See Bilge.) 
TLK. The whole cargo, when stowed. 



A BBIEF DICTIONARY OF SBA TERMS. 169 

Stowed in hulk ia ,when goods are stowed loose, instead of being 

stowed in casks or bags. (See Break'bulk.) 
BuxA-HEAD* A partition separating one part of a vessel from 

another. 
BxTLL. A sailor's term for a small keg, holding a gallon or two. 
Bull's-eyb. a small piece of stout wood, with a hole in the centre 

for a stay or rope to reeye through, without any sheave, and with 

a groove round it for the strap, which is usually of iron. Also 

a piece of thick glass inserted in the deck, to let light below. 
BvLiTABXS. The wood-work round a vessel, above her deck, consist- 
ing of boards fastened to stanchions and timber-heads. 
BvK-BOATS. Boats which lie alongside a vessel in port with provisions 

and fruit to sell. 
Bumpkins. Pieces of timber projecting from the vessel to board the 

fore tack to ; and from each quarter for the main brace-blocks. 
Bunt. The middle of a saiL 
BuNTiNE. (Pronounced huntin.) Thin woollen stuff of which a ship's 

colours are made. 
BuNTLnrES. Eopes used for hauling up the body of a sail. 
Buoy. A floating cask, or piece of wood, attached by a rope to an 

anchor, to show its position. Also floated over a shoal, or other 

dangerous place, as a beacon. 
To stream a huoy is to drop it into the water before letting go the 

anchor. A buoy is said to watch when it floats upon the surface 

of the watw. 
BuBTON. A tackle, rove in a particular manner. 
A single Spanish burton has three single blocks, or two single blocks 

and a hook in the bight of one of the running parts. 
A double Spanish burton has three double blocks. 
Bush. The piece of metal let into the sheave of a block to prevent the 

sheave from wearing. 
Butt. The end of a plank, where it unites with the end of another. 
Scuttle-butt, A cask with a hole out in its bilge, and kept on deck 

to hold water for daily use. 
Buttock. That part of the convexity of a vessel abaft, under the 

stem, contained between the counter above and the after part of 

the bilge below, and between the quarter on the side and the 

stem-post. 
By. Bf/ the head. Said of a vessel when her head is lower in the 
water than her stern. If her stern is lower, she is bi/ the stern. 
By the wind. Sailing with the yards as near to the wind as possible. 

Cabik. The after part of a vessel, in which the officers live. 
Cable. A large, strong rope, or chain made fast to the anchor, by 
which the vessel is secured. It is usually 120 frtthoms^ in length. 
Oablb-tibr. (See Tier.) 

1 
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Caboose. A house on deck, where the cooking is done. Commoiily 

called the Oalky, 
Calk. (See Caxtlk.) 
Cambbbed. When the floor of a vessel is higher at the middle than 

towards the stem and stem. 
Camel. A machine used for lifting vessels over a shoal or bar. 
Camfebino, or Chamfek. Taking off an angle or edge of a timber. 
Cai^-hooks. Slings with flat hooks at each end, used for hoisting 

barrels or light casks, the hooks being placed round the chimes, 

and the purchase hooked to the centre of the slings. Small ones 

are usually wholly of iron. 
Cant-pieces. Pieces of timber fastened to the angles of fishes and 

side-trees, to supply any part that may prove rotten. 
Cant-tuibebs. Timb^n at the two ends of a vessel, raised obliquely 

from the keel. 
Lower Sa^ Canis, Those parts of frames situated [forward and 

abaft the square frames, or the floor-timbers which cross the 

keel. 
Canvas. The cloth of which sails are made. No. I. is the coarsest 

and strongest. Banges from No. I. to No. YI. 
Cap. a thick, strong block of wood, with two holes through it, one 

square and the other round, used to confine together the head of 

one mast and the lower part of the mast next above it. 
Capsize. To overturn. 
Capstan. A machine, placed perpendicularly in the deck, and used 

for a strong purchase in heaving or hoisting. (See Bab.) 
Cabeen. To heave a vessel down upon her side by purchases upon 

the ma&ts. To lie over, when sailing on the wind. 
Cablings. Short and small pieces of timber running between the 

beams. 
Cabbick-bend. a kind of knot. 

Carrxek'bitts are the windlass bitis. 
Cabbt awat. To break a spar, or part a rope. 
Cast. To pay a vessel's head off, in getting under weigh, on the tack 

she is to sail upon. 
Cat. The tackle used to hoist the anchor up to the cat-head. 

Cat-block, The block of this tackle. 
Cat-habpin. An iron leg used to confine the upper part of the 

rigging to the mast. 
Cat-head. Large timbers projecting from the vessePs side, to which 

the anchor is raised and secured. 
Cat's-paw. A kind of hitch made in a rope. A light current of 

air seen on the surface of the water during a calm. 
Caulk. To fill the seams of a vessel with oakum. 
(See Kevel.) 
The inside planking (lining) of a vessel. 
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Chaps. To rub the surface of a xope or spar. 
Chafing'gear is the stuff put upon the rigging and spars to prevent 

their chafing. 
Chains. Strong links or plates of iron, the lower ends of which 

are bolted through the ship's side to the timbers. The upper ends 

are secured to the bottom of the dead-eyes in the channels. Also 

used fjEuniliarly for the Channbls, whidi see. The ehain-eable of 

a vessel is called familiarly her chain. 
Mudder'chaina lead from the outer and upper end of the rudder to 

the quarters. They are hung slack. 
Chain-Platbs. Plates of iron bolted to the side of a ship, to which 

the chains and dead-eyes of the lower rigging are connected. 
Channels. Broad pieces of plank bolted edgewise to the outside of a 

vessel. Used for spreading the lower rigging. (See Chains.) 
Ckapbllino. Wearing a ship round, when taken aback in a light 

breeze, without bracing the head-yards. 
Ckbcx. a term sometimes used for slacking off a little on a brace, 

and then belaying it. 
Ghbbks. The projections on each side of a mast, upon which the 

trestle-trees rest. The sides of the shell of a block. 
ChsebIiY ! Quickly, with a will. 
Chess-thees. Pieces of oak, fitted to the sides of a vessel, abaft the 

fore chains with a sheave in them, to board the main tack to. 

Now out of use. 
Chihes. The ends of the staves of a cask, where they come out 

beyond the head of the cask. 
Chimse. Tathrust oakum into seams with a small iron. 
Chock. A wedge used to secure anything with, or for anything to rest 

upon. The long boat rests upon two large Chocks, when it is stowed. 
Chock-a-block. When the lower block of a tackle is run close up to 

the upper one, so that you can hoist no higher. This is ulso 

called two'blocka or block and block, 
CiSTEBN. An apartment in the hole of a vessel, having a pipe leading 

out through the side, with a cook, by which water may bo let 

into her. 
Clamps. Thick planks on the inside of vessels, to support the ends 

of beams. Also crooked plates of iron fore-locked upon the trun- 
nions of cannon* Any plate of iron made to turn, open, and shut, 

so as to confine a spar or boom, as — ^a etuddingsail boom, or a 

boat's mast. 
Clasp-hook. (See Clove-hook.) 
Cleat. A piece of wood used in different parts of a vessel to belay 

ropes to. 
Clew. The lower comer of square sails, and- the after corner of a 

foro-and-aft sail. 
To clew up is to haul up the clew of a sail. 

i2 
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Clew-oabnet. A rope that hauls up the clew of a foresail or main- 
Bail in a square-rigged vessel. 

Clewline. A rope that hauls up the clew of a square-sail. The 
elew'ffarnet is the clewline of a course. 

Clinch. A half-hitch, stopped to its own part. 

Close-hauled. Applied to a vessel which is sailing with her yards 
braced up so as to get as much as possible to windward. The 
same as on a taut bowline^ full and by, on the wind, &c. 

Clove-hitch. Two half-hitches round a spar or other rope. 

Clove-hook. An iron clasp, in two parts, moving upon the same 
pivot, and overlapping one another. Used for bending chain- 
sheets to the clews of sails. 

Club-haul. To bring a vessel's head round on the other tack, by 
letting go the lee anchor, and cutting or slipping the cable. 

Clubbino. Drifting down a current with an anchor out. 

CoAKiNO. Uniting pieces of spar by means of tubular projectioiis 
formed by cutting away the solid of one piece into a hollow, so as 
to make a projection on the other, iu such a manner that they 
may correctly fit, the butts preventing the pieces from drawing 
asunder. 
Coaks are fitted into the beams and knees of vessels to prevent their 
drawing. 

Coal Tab. Tar made from bituminous coal. 

Coamings. Raised work round the hatches, to prevent water going 
down the hold. 

Coat. Mast-coat is a piece of canvas, tarred or painted, placed round 
a mast or bowsprit where it enters the deck. 

CocK-BiLL. To cock-bill a yard or anchor. (See A-cook-bill.) 

Cock-pit. An apartment in a vessel of war, used by the surgeon 
during an action. 

Codline. An eighteen-thread line. 

Coxswain. (Pronounced cox'n,) The person who steers a boat and 
has charge of her. 

Coil. To lay a rope up in a ring, with one turn or fake over another. 
A coil is a quantity of rope laid up in that manner. 

Collar. An eye in the end or bight of a shroud or stay, to go over 
the mast-head. 

Come. Come home, said of an anchor when it is broken from the 
ground and drags. 
To come up a rope or tackle is to slack it off. 

Companion. A wooden covering over the staircase to a cabin. 
Companion-way. The staircase to the cabin. 

Companion-ladder, The ladder leading from the poop to the main 
deck. 

Compass. Thejnstrument which tells the course of a vessel. 
Compass-timbers are such as are curved or arched. 
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GoNCLTTDiKa-LiNE. A Small line leading through the centre of the 

steps of a rope or Jacobus ladder. 
Conning, or Gunnino. Directing the helmsman in steering a vessel. 
CouNTEB. That part of a vessel between the bottom of the stem and 

the wing-transom and buttock. 
CounteT'timbers are short timbers put in to strengthen the counter. 
To counteT'braee yards is to brace the head-Tards one way and the 

after-yards another. 
Cox7B.SE. The direction in which the helmsman is ordered to keep the 

ship's head by compass. 
CovBSEs. The sedls that hang from a ship's lower yards. The fore« 

sail is the/or^ course, and the mainsail the main course, 
CoTEBiNG BOABD. (See Plank-sheebs. ) 
Cbanes. Pieces of iron or timber at the vessel's sides, used to stow 

boats or spars upon. A machine used at a wharf for hoisting. 
Cbank. The condition of a vessel when she is inclined to lean over a 

great deal and cannot bear much sail. This may be owing to her 

construction or to her stowage. 
Cbsepeb. An iron instrument, like a grapnel, with four claws, used for 

draggiog the bottom of a harbour or river, to find anything lost. 
Cbingle. a short piece of rope with each end spliced into the bolt- 
rope of a sail, confining an iron ring or thimble. 
Cboss-babs. Round bars of iron, bent at each end, used as levers to 

turn the shank of an anchor. 
Cboss-chocks. Pieces of timber fayed across the dead-wood amid- 
ships, to make good the deficiency of the heels of tho lower 

futtocks. 
Cboss-jack. (Pronounced croj'Jack.) The cross-jack yard is the lower 

yard on the mizen mast. 
Cboss-fawls. Pieces of timber that keep a vessel together while in 

her frames. 
Cboss-piece. a piece of timber connecting two bitts. 
Cboss-sfales. Pieces of timber placed across a vessel, and nailed to 

the frames, to keep the sides together until the knees are bolted. 
Cboss-tbees. Pieces of oak supported by the cheeks and trestle-trees, 

at the mast heads, to sustain the tops on the lower mast, and 

to spread the topgallant rigging at the topmast head. 
Cbow-foot. a number of small lines rove through an euvrow or 

long block to suspend an awning by. 
Cbown of an anchor, is the place where the arms are joined to the 

shank. 
To eroum a knot is to pass the strands over and under each other 

above the knot. 
Crutch. A knee, or piece of knee timber, placed inside of a vessel to 

secure the heels of the cant-timbers abaft. Also the chock upon 

which the spanker boom rests when the sail is not set. 
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Cuckold's Neck. A knot by which a rope is secured to a spar — ^the 

two parts of the rope crossing each other and seized together. 
OuDDY. A cabin in the fore part of a boat. In large Tessels a cabin 

abaft. 
CuTLiNB, or CuNTLiNE. The space between the bilges of two casks, 
( stowed side by side. Where one cask is set upon the cuntline 

between two others, they are stowed bilffe and cuntline. 
Cdt-wateb. The foremost part of a vessers prow, which projects 

forward of the bows. 
CuTTEB. A small boat. Also a kind of sloop. 

])AGaEB. A piece of timber crossing all the poppets of the bilge-ways 

to keep them together. 
JDagger^kneea, Knees placed obliquely, to avoid a port. 
Datits. Pieces of timber or iron, with sheayes or blocks at their 

ends, projecting over a vessel's sides or stem, to hoist boats up 

to. Also a spar with a roller or sheave at its end, used for fishing 

the anchor, called b. fish-davit, 
Pead-bye. a circular block of wood, with three holes through it, for 

the lanyards of rigging to reeve through, without sheaves, and 

with a groove round it for an iron strap. 
Dead-flat. The midship bend, at the broadest part of the ship. 
Dead-liohts. Forts placed in the cabin windows in bad weather. 
Dead Eeckonino. A reckoning kept by observing a vessel's courses 

and distances by the log, to ascertain her x>o8ition. 
Dead-bisino, or Bising-line. Those parts of a vessel's floor, through- 
out her whole length, where the floor timber is terminated upon 

the lower futtock. 
Dead-wateb. The eddy under a vessel's counter. 
Dead-wood. Blocks of timber, laid upon each end of the keel (near 

stem and stem-post) where the vessel narrows. 
Deck. The planked floor of a vessel, resting upon her beams. 
Deck-stoffeb. a stopper used for securing the cable forward of tiie 

windlass or capstui, while it is overhauled. (See Stopfeb.) 
Deef-sea-lead. pronounced dijpse^,) The lead used in sounding at 

great depths. 
Defabtube. The easting or westing made by a vessel. The bearing 

of an object on the. coast irom which a vessel commences her dead 

reckoning. 
Dbbbick. a single spar supported by stays and guys, to which a 

purchase is attached, used to unload vessels, and for hoisting. 
Doo. A short iron bar, with a fang or teeth at one end, and a ring at 

the other. Used for a purchase, the fang being placed against a 

beam or knee, and the block of a tackle hpoked to the ring. 
DoG-vANB. A small vane, made of feathers, or buntine, to idiow the 

direction of the wind. 
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Doo- WATCHES. Half watches of two hours each, from 4 to 6 and from 

6 to 8 P.M. (See Watch.) 
DoLFHiN. A rope, or strap round a mast, to support the puddening, 

where the lower yards rest in the slings. Also a spar or buoy 

with a large ring in it, secured to an anchor, to which yessels may 

bend their cabks. 
DoLFHiN-ST&iKBB. Tho martingale. 
DouBB. To lower suddenly. 
DowBLLiNQ. A method of ooaking, by letting pieces into the solid, or 

uniting two pieces together by tenons. 
DowNHAUL. A rope used to haul down jibs, staysails, and studding sails. 
Dbablbb. a piece of canvas laced to the bonnet of a sail, to give 

it more drop. 
Dbao. a nmcUne with a bag net, used fbr dragging on the bottom 

for anything lost. 
Draught. The depth of water which a vessel requires to float her. 
Draw. A sail draw when it is filled by the wind. 

To draw a jib is to shift it over the stay to leeward, whex^ it is 

aback. 
Dbitts. Those pieces in the sheer-draught where the rails are cut off. 
Dbivb. To scud before a gale, or to drift in a current. 
Dbtvbb. a spanker. 

D&OF. The depth of a sail, from head to foot, amidships. 
D&uM-HEAD. The top of the capstan. 

DuBB. To reduce and smooth with an adze tbe end of a timber. 
Duck. A kind of cloth, lighter and finer than canvas ; used for small 

sails. 
DuKNAOB. Loose wood, or other matters, placed on the bottom of 

the hold, above the ballast, to stow cargo upon. 

Eabiko. a rope attached to the cringle of a sail, by which it is bent 
or reefed. 

Easb-otf. To slacken out a rope or tackle-fall carefully. 

EiKiNo. A piece of wood fitted to make good a deficiency in length. 

Elbow. Two crosses in a hawse. 

Escutcheon. The part of a vessel's stem where her name is written. 

EvBN-SEEL. The situation of a vessel when she is so trimmed that 
she sits evenly upon the water, neither end being down more than 
the other. 

EuvBOW, or Euphbob. A ^iece of wood, by which the legs of the 
orow-foot to an awning are extended. 

Eye. The circular part of shroud or stay, where it goes over a mast. 
Eye-holt A long iron bar, having an eye at one end, driven tlirough 
a vessel's deck or side into a timber or beam, with the eye remain- 
ing out, to hook a tackle to. If here is a ring through this eye, 
it is called a ring-bolt. 
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An Eye-splice is a certain kind of splice made with the end of a rope. 
Eyelet-hole, A hole made in a sail for a cringle or -rohand to go 

through. 
The Eyes of a vessel, A familiar phrase for the forward part. 

JFace-pieces. Pieces of wood wrought on the fore part of the knee of 
the head. 

Facing. Letting one piece of timber into another, with a rabbet. 

Fao. a rope iR fagged when the end is imtwisted. 

Faib-leadeb. a strip of board or plank, with holes in it, for running 
rigging, to lead through. Also a block or thimble used for the 
same purpose. 

Fake. One of the circles or rings made in coiling a rope. 

Fall. That part of a tackle to which the power is applied in hoisting. 

Falling off. The vessel's head turning more to leeward. 

False Keel. Pieces of timber secured under the main keel of yessels. 

Fancy-line. A line rove through a block at the jaws of a gafif, used 
as a downhaul. Also a line used for cross-hauling the lee top- 
ping lift. 

Fashion pieces. The aftermost timbers, terminating the breadth 
and forming the shape of the stern. 

Fast. A rope by which a vessel is secured to a wharf. There ate 
how or head^ breast, quarter^ and stem fasts. 

Fathom. Six feet. 

Fay. To fit any two pieces of wood so as to join close and fair 
together. 

Featheb. To feather an oar in rowing is to turn the blade horizon- 
tally with the top aft as it comes out of the water. 

Featheb-edged. Planks which have one side thicker than another. 

Fendebs. Pieces of rope or wood hung over the side of a vessel or 
boat, to protect it from chafing. The fenders of a neat boat are 
usually made of canvas, and stuffed. 

Fid. A square block of wood or iron, placed through the hole in the 
heel of the mast, and resting on the trestle-trees of the mast below ; 
this supports the mast. Also a conical wooden pin, tapered, used 
in splicing large ropes, in opening eyes, &c. 

Fiddle-block. A long shell, having one sheave over the other^ and 
the lower smaller than the upper. 

Fiddle-head. (See Head.) 

Fife-bail. The rail going round a mast. 

Figube-head. a carved head or full-length figure, over the cut- 
water. 

Fillings. Pieces of timber used to make the curve fair for the 
mouldings, between the edges of the fish-front and the sides of 
the mast. 

■ « 

Filler* A filling piece in a made mast. 
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FiNiSHiNo. Carred ornaments of the quarter-galley, below the second 

oounter, and above the npper lights. 
Fish. To raise the flukes of an anchor upon the gunwale. Also to 

strengthen a spar when sprung or weakened, by putting in or 

fastening on another piece. 
Fiah-frofit, The strengthening slab on a made mast. 
Fish-Bayit. The davit used for fishing an anchor. 
Fish-hook. A hook with a pennant, to the end of which the fish- 
tackle is hooked. 
FiSR-TAcKLE. The tackle used for fishing an anchor. 
Flabb. When the vessel's sides go out from the perpendicular. In 

opposition iofaUing hotne or tumbling'in. 
Flat. A sheet is said to be hauled Jlat when it is hauled down doso. 
FlaUabackf when a sail is blown with its after surfeice against the mast. 
Flatten in. Hauling the head sheets as much to windward as 

possible to increase the pressure of wind against the sails. 
Fleet. To come up a tackle and draw the blocks apart, for another 

pull, after they have been hauled two-blocks, 
Fleet'ho ! The order given at such times. Also to shift the posi- 
tion of a block or £el11, so as to haul to more advantage. 
Flemish Coil. (See French-fake.) 
Flemish-eye. A kind of eye-Bplice. 

Flemish-house. An additional foot-rope at the ends of topsail yards. 
Flooh. The bottom of a vessel, on each side of the keelson. 
Floor Timbers. Those timbers of a vessel which are placed across 

the keel. ' 
Flotsam. Anything found floating on the water, as cargo, wreck, &c. 
Flowing Sheet. When a vessel has the wind free, and the lee clews 

eased off*. 
Flukes. The broad triangular plates at the extremity of the arms 

of an anchor, terminating in a point called the hill. 
Fly. That part of a flag which extends from the union or staff to the 

extreme end. (See Union.) Also the compass card. 
Foot. The lower end of a mast or sail. (See Fore-foot.) 

Foot of Bail, The lower edge of a square sail from clew to clew, but 
of a fore-and-aft sail from tack to dew. 
Foot-rofe. The rope stretching along a yard, upon which men stand 

when reefing or furling ; formerly called horses, 
Foot-walino. The inside planks or lining of a vessel, over the floor- 
timbers. 
Fore. Used to distinguish the forward part of a vessel, or things in 
that direction — as, fore mast, fore hatch ; in opposition to aft or 
after. 
Fobb-and-aft. Lengthwise with the vessel. In opposition to athwart 

ships, (See Sails.) 
Forecastle. That part of the upper deck forward of the foremast * 

i3 
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or, as some say, forward of the after part of the fore channels. 

Also the forward part of the vessel, nnder the deck, where the 

sailors liye, in merchant vessels. 
FoKE-FOOT. A piece of timber at the forward extremity of the keel 

upon which the lower end of the stem rests. 
FoBE-GANOEB. A short piece of rope grafted on a harpoon, to which 

the line is bent. 
FoBE-Locx. A flat piece of iron, driven through the end of a bol^ 

to prevent its drawing. 
FoBE Mast. The forward mast of all vessels. 
FoBE-BBACH. To shoot ahead, especially when going in stays. 
FoBE-BXTNNBB. A plecc of rag, terminating the stray-Hue of the log- 
line. 
FoBGE. To forge aheadj to shoot ahead ; as, in coming to anchor, after 

the sails are furled. (See Fobe-beach.) 
FoBMEBS. Pieces of wood used for shaping cartridges or wads. 
Fotheb, or FoDDEB. To draw a sail filled with oakum, under a 

vessel's bottom, in order to stop a leak. 
FoTTL. The term for the opposite of clear. 
Foul Aitchob. When the cable has a turn round the anchor. 
Foul Hawse. When the two cables are crossed or twisted outside 

the stem. 
FouNDEB. A ygbsqI founders when she fills with water and sinks. 
Fox. Made by twisting together two or more rope-yams. 
A Spanish fox is made by untwisting a single yam and laying it up 

the contrary way. 
Fbap. To pass ropes round a sail to keep it from blowing loosoi 

Also to draw ropes round a vessel which is weakened, to keep 

her together. 
Fbbe. a vessel is going free when she has a iaii wind and her yards 

braced in. A vessel is said to be free when the water has been 

pumped out of her. 
Fbee-boabd. The' distance from the underneath part of the main 

deck to the water's edge. 
Fbeshen. To relieve a rope, by moving its place ; as, to freshen the 

nip of a stay is to shift it, so as to prevent its chafing through. 
To freshen ballast is to alter its position. 
Fbsnch-fake. To coil a rope with each feike outside of the other» 

beginning in the middle. If there are to be riding £akeB, they 

begin outside and go in ; and so on. This is called a Flemish eoii. 
FuLL-AND-BY. Sailing close-hauled on a wind. 
FuU^nd-by ! The order given to the man at the helm to keep the 

sails full and at the same time close to the wind. 
Keep her full, i,e, keep the sail full of wind ; not shaking. 
FuBL. To roU a sail up snugly on a yard or boom, and secure it. 
^TTOCK-PLATES. Irou plfttes crossing the sides of the top-rim per- 
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pendioalarly. The dead eyes of the topmast rigging are fitted 

to their upper ends, and the futtook-shrouds to their lower ends. 
FuTTOCx-SHBouDS. Short shrouds, leading from the lower ends of 

the futtock-plates to a hend round the lower mast, just helow the 

top. 
FvTTocK- STAFF. A short piece of wood or iron, seized across the 

upper part of the rigging, to which the catharpin legs are secured. 
Ft^ttogk-timbebs. Those timbers between the floor and naval timbers, 

and the top timbers. There are two — ^the lower, which is over the 

floor, and the middle^ which is oyer the naval timber. The naval 

timber is sometimes called the ground fuUoeh, 

Gaff. A spar to which the head of a fore-and-aft sail is bent. 
G-AFF-TopsAiL. A light sail set over a gaff, the foot being spread by it. 
Gagb. The depth of water of a vessel. Also her position as to 

another vessel, as having the weather or lee gage. 
Gallby. The place where the cooking is done. 
Gallows-bitts. a strong frame raised amidships, to support spare 

spars, &c., in port. 
Gammonino. The laahing by which the bowsprit is secured to the 

cut- water. 
Ganq. Term used for quantity, as a gang (or set) of rigging. 
Gang-Casks. Small casks, used for bringing water on board in boats. 
Gangway. That part of a vessers side, amidships, where people 

pass in and out of a vessel. 
Gantlinb. (See Gibtlinb.) 
Garboabd-stbaxe. The first lino of planking next the keel, on ^ch 

side. 
Gabland. a large rope, strap or grommet, lashed to a spar when 

hoisting it inboard. 
Gabnbt. a purchase on the mainstay, for hoisting cargo. 
Gaskbts. Hopes or pieces of plaited staff, used to secure a sail to the 

yard or boom when it is furled. They are called a bunt, quarter, 

or yard-arm gasket, according to their position on the yard. 
Giublet. To turn an anchor round by its stock. To turn anything 

round on its end. 
GiBT. The situation of a vessel when her cables are too taut. 
Gibtlinb. A rope rove through a single block aloft, making a whip 

purchase. Commonly used to hoist rigging by, in fitting it. 
GiVB Way ! An order to men in a boat to pull with more force, or to 

begin pulling. The same as, Lag out on your oars ! or Lag out ! 
Glut. A piece of canvas sewed into the centre of a sail, near the head. 

It has an eyelet hole in the middle for the bunt-jigger or becket 

to go through. 
Gob-linb, or Gaub-line. A rope leading from the martingale inboard* 

The same as back-rope* 
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GoosB-i^CK. An iron zing fitted to the end of a yard or boom, for 
various purposes. 

Goose- WINGED. The situation of a course when the buntlines and Ice- 
clew are hauled up, and the weather-clew down. 

GoBES. The angles at one or both ends of such cloths as increase the 
breadth or depth of a sail. 

GoBiNa-cLOTHS. Pleccs cut obliquely and put in to add to the breadth 
of a sail. 

Grafting. A manner of covering a rope by weaving together yams. 

Grapnel. A small anchor, with several claws, used to secure boats. 

Grating. Open lattice work of wood. Used principally to cover 
hatches in good weather. 

Greave. To clean a ship's bottom by burning. 

Gripe. The scarph at the end of the stem and keel, and of the stem- 
post and keel. A piece of timber fitted on the lower part of the 
stem ; it helps to keep the vessel* s head fo windward by resistiiig 
the lee drift. 

Gripes. Bars of iron, with lanyards, rings, and clews, by which a 
large boat is lashed to the ring-bolts of the deck. Those for a 
quarter-boat are made of long strips of matting, going round her 
and set taut by a lanyard. 
A vessel gripes when she tends to come up into the wind. 

Grommet. a ring formed of rope, by laying round a single strand. 

Ground-tackle. General term for anchors, cables, warps, springs, 
&c. ; everything used in securing a vessel at anchor. 

Ground-tier. The lowest tier of casks in a vessel's hold. 

Gudgeons. Metal braces with eyes bolted on the stem post for the 
pintles of the rudder to work in. 

Guess- WARP. . A rope taken by a boat to a buoy, &c., made fast, and 
the other end brought to the ship. 

Guest-rope. A rope fastened to a vessel or wharf, for a boat's use ; 

or to haul it out to the swinging boom-end, when in port. 

Guntackle Purchase. A purchase made by two single blocks. 

Gunwale. (Pronounced gutt'tteL) The horizontal plank covering the 

heads of timbers between the main and fore drifts. The upper 

rail of a boat. 

Guy. a rope attaching to anything to steady it, and bear it one way 

and another in hoisting. 

Gybe. (Or, jibe.) To shift over the boom of a fore-and-aft 
sail. 



Hail. To speak or call to another vessel, or to men. 

Halyards. Ropes or tackles used for hoisting and lowering yards, 

gaffs, and sails. 
Halp-hitch. a kind of knot. 
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Haxmocx. a swinging sea-bed made of oanyas, and hung at each 

end. 
Hand. To hand a sail is io furl it. 
Bear'a-hand : make haste. Lend^a-kand : assist. 
Sand-oveT'hand : hauling rapylly on a rope, by putting one hand 
before the other alternately. 
Hand-lead. A small lead, used for sounding in rivers and harbours. 
Handsomely. Slowly, carefully. Used for an order, as, "Lower 

handsomely I " 
Handspike. A long wooden bar, used for heaving at the windlass. 
Handy Billy. A watch-tackle. 
Hanks. Tings or hoops of wood, ropo, or iron, round a stay, and 

seized to tho luff of a fore-and-aft sail. 
Hard down. The order to put the tiller hard over to leeward. 

Sard up, to put it hard over to windward. 
Harfinos. The fore part of the wales, which encompass the bows of 

a vessel, and are fastened to the stem. 

Hatch, or Hatchway. An opening in the deck to afford a passage 

up and down. The coverings over these openings are also called 

hatches. 

Hatch-bar is an iron bar going across the hatches to keep them down. 

Hall. Haul her wind, said of a vessel when she comer up close upon 

the wind. 
Hawse. The situation of the cables before the vessel's stem when 
moored. Also the distance upon the water a little in advance of 
the stem : as, a vessel sails athwart the hawse, or anchors in the 
hawse of another. 
Open hawse. When a vessel rides by two anchors, without any cross 
in her cables. 
Hawse-box. Woodwork outside a ship to support the hawse-pipe. 
Hawse-hole. The hole in the bows through which the cable runs. 
Hawse-pieces. Timbers through which tho hawse-holes are cut. 
Hawse-block. A block of wood fitted into a hawse-hole at sea. 
Hawser. A large rope used for various purposes, as warping, for a 

spring, &c. 
Hawser-laid, or Gable-laid rope, is rope laid with nine strands 

against the sun. 
Haze. A term for punishing a man by keeping him unnecessarily at 

work upon disagreeable or difficult duty. 
Head. The work at the prow of a vessel ; if it is a carved figure, it 
is called ekjigure-head; if simple carved work, bending over and 
out, a billet-head J and if bending in, like the head of a violin, a 
Jlddk-head, Also tho upper end of a mast, called a mast-head. 
The head of a sail is the upper edge of a square sail, which is bent 
to the yard, but the upper comer of a triangular sail. (See By- 
thb-hbad. See Fast.) 
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Hbao-leboes. Thwartsliip pieces that frame the liatchways. 

Head-sails. A general name given to all sails set forward of the fore- 
mast. 

Head-way. Going a-head. 

Head yards. The yards attached to the foremast. 

Heabt. a Mock of wood in the shape of a heart, for stays to reeve 
through. 

Heabt- YARNS. The centre yams of a strand. 

Heave short. To heave in on the cable mitil the vessel is nearly over 
her anchor. 

Heave-to. To put a vessel in the position of lying-to. (See Lie-to.) 

Heave in Stays. To go about in tacking. 

Heaver. A short wooden bar, tapering at each end ; used as a purchase. 

Heel. The after part of the keel. Also the lower end of a mast or 
boom. Also the lower end of the stem post. 
To heel is to lie over on one side. 

Going round on her heel. Wearing ship without making any head- 
way. 

Heeling. The square part of the lower end of a mast, through which 
the fid-hole is made. 

Helm. The machinery by which a vessel is steered, including the 
rudder, tiller, wheel, &c. Properly the tiller. 

Helm-port. The hole in the counter through which the rudder-head 
passes. 

Helm-port transom. A piece of timber placed across the lower 
counter, inside at the height of the helm-port, and bolted through 
every timber, for the security of that port. 

High and dry. The situation of a vessel when she is aground above 
water mark. 

Hitch. A peculiar manner of fastening ropes. A kind of knot. 

Hog. a flat, rough broom, used for scrubbing the bottom of a 
vessel. 

Hogged. The state of a vessel when by any strain she droops at 
each end, bringing her centre up, causing an upward arching in 
the keel. 

Hold. The interior of a vessel where the cargo is stowed. 

Hold-water. To stop the progress of a boat by keeping the oar- 
blades in the water. 

Holy-stone. A large stone, used for cleaning a ship*s decks. 

Home. The sheets of a sail are said to be home, when the clews are 
hauled chock out to the sheave-holes. An anchor eo/nea home 
when it is loosened from the ground, and is hove in towards the 
vessel. 

Hood. A covering for a companion hatch, skylight, &c. 

HooD-BNDs, or Hooding-ends, or Whooden-ends. The ends of the 
planks which fit into the rabbets in the stem or stempost. • 
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HooK-AND-BvTT. The Bcarphing, or laying the ends of timhen over 

each other. 
HoKNs. The jaws of booms. Also the ends of cross-trees. 
Horse. (See Foot-rope.) 
Hounds. Those projections at the mast-head serving as shoulders for 

the top or trestle-trees to rest upon. 
House. To house a mast is to lower it about half its length, and 

secure it by lashing its heel to the mast below. 
To houw a gun is to run it in dear of the port and secure it 
Housing, or House-line. (Pronounced Aou;«-/t/i.) A small cord made 

of three small yams, and used for seizings. 
Hull. The body of a vessel. (See A-hull.) 

In-and-out. A term sometimes used for the scantline of the timbers, 
the moulding way, and particularly for those bolts that are driven 
into the hangiag and lodging knees, through the sides, which arc 
called in-and-out holts. 

Inneb-fost. a piece brought on at the fore side of the main-post and 
generally continued as high as the wing-transom, to seat the other 
transoms upon. 

Ibons. a ship is said to be in irons when, in working, she will not 
cast one way or the other. 

Jack. A common term for ihejaek-eross'trees. (See also Union.) 
Jack-block. A block used in sending topgallant masts up and 

down. 
Jack-cboss-tbbe. Iron cross-trees at the head of long topgallant 

masts. 
Jack-staff. A short staff, raised at the bowsprit cap, upon which the 

Union Jack is hoisted. 
Jack-stays. Ropes stretched taut along a yard to bend the head of 

the sail to. Also long strips of wood or iron, used now for the 

same purpose. 
Jack-scbew. a purchase, used for stowing cotton. 
Jacob* s-LADDEB. A ladder made of rope, with wooden steps. 
Jaws. The inner ends of booms or gaffs, hoUowed in. 
Jbbbs. Tackles for hoisting the lower yards. 
Jbtsah. Qoods thrown overboard, or found upon the shore. 
Jbttison. The act of throwing carg^ overboard. 
Jbwel-blocks. Single blocks at the yard-arms, through which the 

studdingsail halyards lead. 
Jib. a triangular sail, set on a stay, forward. 

Flying jib sets outside of the jib, and ihejib'o'-Jib outside of that. 
Jib-boom. The boom rigged out beyond the bowsprit, to which the 

taok of the jib is lashed. 
JiQGEB. A smidl tackle used about docks or aloft. 
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Jolly-boat. A small boat, usually hoisted at the stem. 

JxTNK. Condemned rope, cut up and used for making mats, swabs, 

oakum, &c. 
JuRT-HAST. A temporary mast, rigged at sea, in place of one lost. 

Kecklino. Old rope wound round cables, to keep them from chafing. 
(See Bounding.) 

Kedoe. a small anchor, with an iron stock, used for warping. 
To hedge \r to warp a vessel ahead by a kedge and hawser. 

Keel. The lowest and principal timber of a vessel, running fore-and- 
aft its whole length, and supporting the whole frame. It is com- 
posed of several pieces, placed lengthwise, and scarphed and bolted 
together. (See False Keel.) 

Keel-haul. To haul a man under a vessel's bottom, by ropes at the 
yard-arms on each side. 

Keelson. A timber placed over the keel on the floor-timbers, and 
runniug parallel with it. 

Keeping away. Steering more away from the wind. 

Kentledge. Pig-iron ballast, laid each side of the keelson. 

Ketel, or Cavil. A strong piece of wood, bolted to some timber or 
stanchion, used for belaying large ropes to. 

Kevel-heads. Timber-heads used as kevels. 

Kink. A twist in a rope. 

Knees. Crooked pieces of timber, having two arms, used to connect 
the beams of a vessel with her timbers. (See Dagger.) 
Lodging "knees are placed horizontally, having one arm bolted to a 

beam, and the other across two of the timbers. 
Knee of the head is placed forward of the stem, and supports the 
figure-head. 

Knight-heads, or Bollard-timbers. The timbers next the stem on 
each side, and continued high enough to form a support for the 
bowsprit. 

Knittles, or Nettles. The halves of two adjoining yams in a rope 
twisted up together, for pointing or grafting. Also small line 
used for seizings and for hammock clews. 

Knock-off ! An order to leave off work. 

Knot. A division on the log-line, answering to a mile of distance. 

Labour. A vessel is said to labour when she rolls or pitches heavily. 

Lacing. Bope used to lash a sail to a gaff, or a bonnet to a sail. Also 
a piece of compass or knee timber, foyed to the back of the figure- 
head and the knee of the head, and bolted to each. 

Lagan. Articles sunk in the water with a buoy attached. 

Lakd-fall. The making land after being at sea. 

A good land-fall is when a vessel makes the land as intended. 

Land ho ! The cry used when land is first seen. 
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liANYABDS. Bopes roTO through dead-eyes for Betting up rigging. 

Also a rope made fast to anything to secure it, or as a handle, is 

called a lanyard. 
Larboakd. The left side of a vessel looking forward (now obsolete). 
Lahbowlines. The familiar term for the men in the larboard watch. 
IiASGE. A vessel is said to be going large when she has the wind 

free. 
liATCHiNos. Loops on the head-rope of a bonnet, by which it is laced 

to the foot of the sail. 
TjAvjxcb. a large boat. The Long-boat. 
IiAUMOH HO ! High enough ! 
Lay. To come or to go ; as, Lay aloft / Lay forward/ Lay aft I Also 

the direction in which the strands of a rope are twisted ; as, from 

left to right, or from right to left. 
Leach. (See Lesch.) 

Leaghlinb. a rope used for hauling up the leach of a sail. 
Lead. A piece of lead, in the shape of a cone or pyramid, with a 

small hole at the base, and a line attached to the upper end, used 

for sounding. (See Hamd-Lbad/ Dbbp-sba-Lead.) 
Leading-wind. A fair wind. More particularly applied to a wind 

abeam or quartering. 
Leak. A hole or breech in a vessel at which the water comes in. 
Ledges. Small pieces of timber placed athwart ships under the decks 

of a vessel, between the beams. 
Lee. The side opposite to that from which the wind blows ; as, if a 

vessel has the wind on her starboard side, that will be the weather, 

and the port will be the lee, side. 
A lee shore is the shore upon which the wind is blowing. 
Under the lee of anything is when you have that between you and 

the wind. 
£y the lee. The situation of a vessel going free, when she has fallen 

off so much as to bring the wind round her stem, and to take her 

sails aback on the other side. ' j] 

Leb-Boabd. a board fitted to the lee side of flat-bottomed boats, to 

prevent their drifting to leeward. 
Lbb-oagb. (See Gage.) 
Lee- WAT. What a vessel loses by drifting to leeward. When sailing 

close-hauled with all sail set, a vessel should make no leeway. If 

the topgallant sails are furled, it is customary to allow one point ; 

imder close-reefed topsails, two points; when under one dose- 
reefed sail, four or five points. 
Leech, or Leach. The border or edge of a sail, at the sides. 
liEEFANGB. An iTon bar, upon which the sheets of fore-and-aft sails 

traverse. Also a rope rove through the cringle of a sail which 

has a bonnet to it, for hauling in, so as to lace on the bonnet. Not 

much used. 
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Leb Helm. Tiller down to leeward. 

Lebwabd. (Pronounced lu-ard,) The lee side. In a direction oppo- 
site to that from which the wind blows, which is called windward. 
The opposite of ^ is weather, and of leeward is windward. 
Lie-to is to stop the progress of a vessel at sea either by connterbrac- 
ing the yards, or by reducing sail, so that she will make little or 
no headway, but will merely come to and fall o£f by the counter- 
action of the sails and helm. 
Life-lines. Hopes carried along yards, booms, ^c, or at any part of 

the vessel, for men to hold on by. 
Lift. A rope, or tackle, going from the yard-aims to the mast-head, 
to support and move the yard. Also a term applied to the sails 
when the wind strikes them on the leeches and raises them 
slightiy. 
Light. To move or lift anything along ; as, to *< Ziffht out to wind- 
ward ! " that is, haul the sail over to windward. The Uffht §aiU 
are all above the topsails, also the studding sails and flying jib. 
LioHTBB. A large boat, used in loading and unloading vesselB. 
Limbebs, or LiMBER-HOLBS. Holos cut in the lower part of the floor- 
timbers, next the keelson, forming a passage for the water fore- 
and-aft. 
Limber-boarde are placed over the limbers, and are movable. 
Limber-rope, A rope rove fore-and-aft through the limbers, to dear 

them if necessary. 
Limber-streak. The streak of foot-waling nearest the keelson. 
List. The inclination of a vessel to one side ; as, a liet to port, or a 

list to starboard. 
Listing. A narrow strip taken off the edge of a plank to expose the 

ship's timbers for an examination. 
Lizard. A piece of rope, sometimes with two legs, and one or more 
iron thimbles spliced into it. It is used for various piuposes. One 
with two legs, and a thimble to each, is often made fast to the 
topsail tye, for the buntlines to reeve through. A single one is 
sometimes used on the swinging-boom toppiag-Uft. 
Locker. A chest or box to stow anything away in. 
Chain-locker, Where the chain cables are kept 
Boatswain* 8-loeker, Where tools and small stuff for working upon 
rigging are kept. 
Log, or Log-book. A journal kept by the chief officer, in which the 
situation of the vessel, winds, weather, courses, distances, and 
every thing of importance that occurs, is noted down. 
Loff, A line with a piece of board, called the lo^ship, attached to 
it, wound upon a reel, and used for ascertaining the ship's rate of 
sailing. 
Long-boat. The largest boat in a merchant-vessel. When at sea, it 
is carried between the fore and main masts. 
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LoKOEBS. The longest casks, stowed next the keelson. 

liONo-TiMBBBS. Timbers in the cant-bodies, reaching from the dead- 
wood to the head of the second futtock. 

LooF. That part of a vessel where the planks beg^n to bend as they 
approach the stem. 

Loom. That part of an oar which is within the row-lock. Also to 
appear above the surface of the water; to appear larger than 
nature, as in a fog. 

LrBBEB's HOLE. A holo in the top, next the mast. 

Luff. To put the helm so as to bring the ship up nearer to the wind. 
Spring-a-luff ! Keep your luff! &c., are orders to luff. Also the 
roundest part of a yessers bow. Also the forward leech of fore- 
and-aft sails. 

Luff-tackle. A purchase composed of a double and single block. 
Luff-ttpm'luff, A luff-tackle applied to the fall of another. 

LuooEB. A small vessel carr^ung lug-sails. 
Zitg^taiU A sail used in boats and small vessels, bent to a yard 
which hangs obliquely to the mast. 

Lurch. The sudden rolling of a vessel to one side. 

Ltinq-to. (See Lib-to.) 

Made. A made mast or block is one composed of different pieces. A 

ship's lower mast is a made spar, her topmast is a whole spar. 
Mall, or Maul. (Pronounced mawl.) A heavy iron hammer used in 
, driving bolts. 
Mallet^ A small maul, made of wood; as, eaulkinff-malleiy also 

servinff'maHetf used in putting service on a rope. 
Mangeb. a coaming just within the hawse-hole. Not much in use. 
Man-bopes. Ropes used in going up and down a vesseFs side. 
Mabl. To wind or twist a small line or rope round another. 
Mabline. (Pronounced mar-/i«.) Small two-stranded stuff used for 

marling. A finer kind of spunyam. 
Mablixg-hitch. a kind of hitch used in marling. 
Mablingspike. . An iron pin, sharpened at one end, and having a 

hole in the other for a lanyard. Used both as a fid and a 

heaver. 
Mabbt. To join ropes together by a worming over both. 
Mabtingale. a short, perpendicular spar, under the bowsprit end, 

used for guying down the head-stays. (See Dolphin-stbikeb.) 
Mast. A spar set upright from the deck, to support rigging, yards, 

and sails. Masts are whole or made. 
Mat. Made of strands of old rope, and used to prevent chafing. 
Mate. An officer imder the master. 
Maul. (See Mall.) 

Mend. To mend service is to add more to it. 
Meshes. The places between the lines of a netting. 
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Mess. Any number of men who eat and lodge together. 

Messenoeb. A rope used for heaving in a cable by the capstan. 

Midships. The timbers at the broadest part of the vessel. (See Amid- 
ships.) 

Miss- STAYS. To fiedl of going about from one tack to another. 

MizEN-MAST. The aftermost mast of a ship. The spanker is some- 
times called the tnizen. 

MoNXEY-BLOCK. A Small single block strapped with a swivel. 

Moon-sail. A small sail sometimes canied in light winds, above a 
skysail. 

Moob. To secure by two anchors. 

Mortice. A morticed block is one made out of a whole block of wood 
with a hole cut in it for the sheave ; in distinction from a m<ide 
block. 

Moulds. The patterns by which the frames of a vessel are worked 
out. 

Mouse. To put turns of rope-yam or spun-yam round the end of a 
hook and its standing part, when it is hooked to anything so as 
to prevent its slipping out. 

Mousing. A knot or puddening, made of yams, and placed on the 
outside of a rope. 

Muffle. Oars are muffled by putting mats or canvas round their 
looms in the row-locks. 

MuNiONS. The pieces that separate the lights in the galleries. 

Kaval Hoods, or Hawse Bolsters. Flank above and below the 

hawse-holes. 
Keap Tides. Tides that occur two or three days after the moon has 

entered her second and fourth quarters. (See Sprino Tides.) 
Keaped, or Beneaped. The situation of a vessel when she is aground 

at the height of the spring tides. 
Near. Close to the wind. '* Near ! " the order to the helmsman when 

he is too near the wind ; caution to keep the sails full. 
Netting. Network of rope or small lines. Used for stowing away 

sails or hammocks. 
Nettles. (See Knittles.) 
NiNEPiN Block. A block in the form of a ninepin, used for a/atr 

leader in the rail. 
Nip. A short turn in a rope. 
Nippers. A number of yams marled together, used to secure a cable 

to the messenger. 
Nock. The forward upper end of a sail that sets with a boom. 
Norman. A square fid fixed through the rudder head, to prevent the 

loss of rudder should it get unshipped. 
Normans. Stout pieces of iron placed in the holes of the windlass to 

prevent the chain fouling as it runs out. 
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KxTK-BVOT. A buoy tapering at each end. 

Nt/T. Projeotions on each side of the shank of an anchor, to secure 
the stock to its place. 

Oakum. Material made by picking rope-yam to pieces ; old rope un- 
twisted and loosened like hemp. Used for caulking, and other 
purposes. 

Oar. a long wooden instrument with a flat blade at one end, used 
for propelling boats. 

Off- AND- ON. To stand on different tacks towards and from the land. 

Offino. Distance from the shore. 

Off thb Wind. Not close to the wind. 

OsLOP. The lower deck of a ship of the line ; or, that on which the 
cables are stowed. 

OvT-HAUL. A rope used for hauling out the clew of a boom sail. 

OvTBiGOER. A spar rigged out to windward from the tops or cross- 
trees, to spread the breast-backstays. 

Oyerhaul. To overhaul a tackle is to let go the £a11 and pull on the 
leading parts so as to separate the blocks. 
To overhaul a rope is generally to pull a part through a block so as 

to make slack. 
To overhaul rigging is to examine it. 

Oteb-rake. Said of heayy seas which come over a vessel's head 
when she is at anchor, head to the sea. 

Faintba. a rope attached to the bows of a boat, used for making her 

fast. 
Falh. a piece of leather fitted over the hand, with an iron for the 

head of a needle to press against in sewing upon canvas. Also 

the fluke of an anchor. 
Pabbucele. To hoist or lower a spar or cask by single ropes passed 

round it. 
Fargel. To wind tarred canvas (called parcelling) round a rope. 
Parcelling. (See Parcel.) 

Faruament-heel. The situation of a vessel when she is careened. 
Farral. The rope by which a yard is conflned to a mast at its 

centre. 
Fart. To break a rope. 
Fartners. a framework of short timber fltted- to the hole in a deck, 

to receive the heel of a mast or pump, &c. Woodwork for the 

support of anything passing through a ship's deck. 
Fazaree. a rope attached to the clew of the foresail and rove through 

a block on the swinging boom. Used for guying the clews^out 

when before the wind. 
Paunch Mat. A thick mat, placed at the slings of a yard or else- 
where. 
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Pawl, or Paul. A short bar of iron, which prevents the capstan or 

windlasi from taming back. 
To pawl is to drop a pawl and secure the windlass or capstan. 
Pat off. When a yessers head falls ofif from the wind. 
To pay. To cover over with tar or pitch. 
To pay out. To slack up on a cable or rope, and let it run out. 
Peak. The upper outer corner of a gaff-sail. 
Peak. (See A-Peax.) 
A stay-peak is when the cable and forestay form a line. 
A short stay-peak is when the cable is too much in to form this line. 
Pendant, or Pennant. A long narrow piece of bunting, carried at 

the mast-head. 
Pennant, A rope to whidi a purchase is hooked. A long strap 

fitted at one end to a yard or mast-head, with a hook or block at 

the other end, for a brace to reeve through, or to hook a tackle to. 
Pillow. A block which supports the inner end of the bowsprit. 
Pin. The axis on which a sheave turns. Also a short piece of wood 

or iron to belay ropes to. 
Pink-stebn. a high, narrow stem. 
Pinnace. A boat, in size between the launch and cutter. 
Pintle. A metal bolt used for hanging a rudder. 
Pitch. A resin taken from pine, and used for filling up the seams of 

a vessel. 
Planks. Thick, strong boards, used for covering the sides and decks 

of vessels. 
Plank-'Sheees. Planks laid horizontally over the timber heads, 

covering the top of the side. 
Plat. A braid of foxes. (See Fox.) 
Plate. (See Chain-flats.) 
Plug. A piece of wood, fitted into a hole in a vessel or boat, so us to 

let in or keep out water. 
Point. To take the end of a rope and work it over with knitUes. (See 

Beef-points.) A division of the Mariner's Compass. 
Pole. Applied to the highest mast of a ship, usually painted ;, as, 

sky-sail pole. 
Poof. A deck raised over the after part of the spar deck. A vessel 

is pooped when the sea breaks over her stem. 
Popfets. Perpendicular pieces of timber fixed to the fore-and-aft 

part of the bilge- ways in launching. 
Port. Used Instead of larboard. 
Fort side. The left side of the ship, when looking forward. 
To port the helm is to put it to the port sidaof the ship. 
Port, or Pobt-holb. Holes in the side, bow, or stem of a vessel, to 

admit air or cargo. (See Bridle.) 
PoRToisB. The gunwale. The yards are a-portoise when they rest 

on the gunwale. 
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FoBT-szLU. (See Sills.) 

PoBT-TAOK. Haymg the port-taoks <m board. 

pRBTENTBB. An additional rope or spar, used as a support. 

Prick. A qoantity of spun-yam or rope laid dose np together. 

Pbickbh. a small marlingspike, used in sail-making. It generally 

has a wooden handle. 
PuBDXNiKO. A quantity of yamS| matting, or oakum, used to prevent 

chafing. 
Pump. The machine fitted to draw the water out of the ship's hold. 
Puup-BBAKB. The handle to the pump. 

PuMP-CHAMBBB. The spaoo in which the upper box of the pump works. 
PuMP-sPBAB. The iron rod attached to the upper box of the pump. 
PuMP-wBLL. The space below the lower end of the pump. 
PvBCHASB. ' A mechanical power which increases the force applied. 
To purchase is to raise by a purchase. 

QiTABTBB. The part of a yessers side between the after part of the 
main chains and the stem. The quarter of a yard is between the 
filings and the yard-arm. 
The wind is said to be quartering when it blows in a line between 
that of the keel and the beam, and abaft the latter. 

QuABTEB-BLOGB. A block fitted under the quarters of a yard on each 
side the slings, for the clewlines and sheets to reeve through. 

QuABTBB-DECK. That part of the upper deck abaft the main-mast. 

QuABTBB-MASTBB. A petty officor in a man-of-war, who attends the 
helm and binnacle at sea ; and watches for signals, &c., when in 
port. 

QuiGB-woBX. That part of a vessel's side which is above the chain- 
wales and decks. So called in ship-building. 

QniLTiNO. A coating about a vessel, outside, formed of ropes woven 
together. 

Quom. A wooden wedge. 

Babbet. a groove in a piece of wood for the edge of another piece to 

fit in. 
Race. A strong rippling tide. 
Back. To seize two ropes together, with cross-turns. Also a fair* 

leader for running rigging. 
Back-block. A course of blocks made from one piece of wood, for 

fair leaders. 
Bake. The inclination of a mast fr^m the perpendicular. 
Bamline. a line used in mast-making to get a straight middle line 

on a spar. 
Babob of Cable. A quantity of cable, more or less, placed in order 

for letting go the anchor or paying out, to insure it reaching the 

bottom without checking. 
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Batlinbs. (Fronounoed ratlins,) Lines rnnning across tbe shrouds, 
horizontally, like the rounds of a ladder, and used to step upon in 
going aloft. 

Battlb down Kiooino. To pnt ratlines upon rigging. It is stiH 
called rattling down, though they are now rattled up, beginning 
at the lowest. 

Beef. To reduce a toil by taking in upon its head, if a square sail, 
and its foot, if a fore-and-aft sail. 

Beef-band. A band of stout canvas sewed on the sail across^ with 
points in it« and earings at each end for reefing. 
A reef is all of the sail that is comprehended between the head of 
the sail and the first reef-band, or between two reef-bands. 

Beef-point. The cordage used to tie up a sail when reefing it. 

Beef-Tackle. A tackle used to haul the middle of each leech up 
towards the yard, so that the sail may be easily reefed. 

Beeye. To pass the end of a rope through a block, or any aperture. 

Belietino Tackle. A tackle hooked to the tiller in a gale Of wind, 
to steer by, in case anything should happen to the wheel or tiller- 
ropes. 

Bender. To pass a rope through a place. A rope is said to render or 
not, according as it goes freely through any place. 

Bib-bands. Long, narrow, flexible pieces of thnber nailed to the out- 
side of the ribs, so as to encompass the vessel lengthwise. 

Bibs. A figurative term for a vessel's timbers. 

Bide. To lie at anchor. Also to bear down by main strength and 
weight ; as, to ride down the main tack. A rope rides when the 
strain part overlies the preceding turn. 

BiDERB. Interior timbers placed occasionally opposite to the principal 
ones, to which they are bolted, reaching from the keelson to the 
beams of the lower deck. Also casks forming the second tier in 
a vosseVs hold. 

BiooiNG. The general term for all the ropes of a vessel. (See Bun- 
NiNG, Standino.) Also the common term for the shrouds with 
their ratlines ; as, the main rigging, mizen rigging, &c. 

BiQHT. To right the helm is to put it amidships. 

BiM. The edge of a top. 

BiNG. The iron ring at the upper end of an anchor, to which the 
cable is bent. 

BiNG-BOLT. An eye-bolt with a ring through the eye. 

BiNG-TAiL. A small sail, shaped like a jib, set abaft the spanker in 
light winds. 

BoACH. A curve in the foot of a square sail, by which the clews are 
brought below the middle of the foot. The roaeh of a fore-and- 
aft sail is in its forward leech. 

BoAD, or BoADSTEAD. An anchorage at some distance from the shore. 

T^OBANDS, (See BOPE-BANDS.) 
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BoLLiNO«TACKLi. Tacklos used to steady the yarda in a heavy aea. 
BoMBowLzm. Oondemned or old caaTaa, rope, &o. Twice laid rope, 

&o. A name giyen to the laahing round a new ooil of rope. 
Bon-BAVDB, or BoBANBS. Small pieces of two or three yarns, span- 
yam, or marline, used to confine the head of the sail to the yard 

or gaff. 
BQVi»T.&aN. A thread of hemp, or other stuff, of which a rope is made. 
BouoH-TBBs. An unfinished q^. Formerly the upper rail of 

bulwark. 
Round in. To haul in on a rope, eapeoially a weather-brace. 
EociND UP. To haal up on a taoUe. 

BouNDiNO. A service of rope, hove round a spar or larger rope. 
BowLoeKS, or Bollocks. Places cut in the gunwale of a boat for the 

oars to rest in while pulling. 
BoTAL. A light sail next above a topgallant saiL 
BoTAL Tabd. The yard from which the royal is set. The fourth 

from the deck. 
BiTBBBB. A small instrument used to rub or flatten down the seams 

of a sail in sail-making. 
BuDDBB. The machine by which a vessel or boat is sfceered. 
Bun. The narrowing of the ship abaft; the after part of a vessel's 

bottom, which rises and narrows in approaching the stern-post. 
J[^ th$ run. To let go by the run is to let go altogether, instead of 

slacking off. 
BiTNo-HBADB. The upper ends of the floor timbers. 
BuNNBB. A rope used to increase the power of a tackle. It is rove 

through a single block which you wish to bring down, and a 

tackle is hooked to each end, or to one end, the other being made 

BvNNiNo BiooiNO. The ropes that reeve through blocks, and are 
pulled and hauled, such as braces, halyards, &o. ; in opposition to 
the standing rigging^ the ends of which are securely seized, such as 
stays, shrouds, &c. 

Saddles. Pieces of wood hollowed out to fit on the yards, to which 
they are nailed, having a hollow in the upper part for the boom 
torestin« 

Sao. To tag to Ueward is to drift off bodily to leeward. 

Saoobd. The middle part of the ship lower than the ends ; the reverse 
of hogged. 

Sails. The surfiuse of canvas spread on or between the masts to 
receive the force of the wind and press the vessel through the 
water : they are of two kinds— ^^uar^ Bails, which hang irom yards, 
their foot lying across the line of the keel, as the courses, topsails, 
&c. ; and fore^and-a/t'tailSf which set upon gafi^ or on stays, their 
foot running with the line of the keel, as jib, spanker, Ac, 

K 
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8ail ho ! The cry iised when a sail is fint discovered at sea. 
jSalyaoe. Goods saved from vrreck. An allowance to those by whoso 

means a ship or goods are saved. 
Save-all. A small sail sometimes set under the foot of a lower stud- 
ding-sail. (See Wateb Sail.) 
Scantling. A term applied to any piece of timber, with regard to 

its breadth and thickness, when reduced to the standard size. 
ScABPU, or ScASF. To join two pieces of timber at their end« by 

shaving them down and placing them over-lapping. 
ScHOONSB. A small vessel with two masts and no tops. 
Afore-and'aft schooner has only fore-and-aft sails. 
A topsail schooner carries a square fore topsail, and frequently also 

topgallant sail and royal. There are some schooners with three 

masts. They also have no tops. 
A maintopsail schooner, carries square topsails, fore and aft^. 
ScoBB. The groove in a block (or dead-eye) round which the rope 

passes. 
ScoTCHUAN. A large batten placed over the tumings-in of rigging. 

(See Batten.) 
Schaper. a small, triangular iron instrument, with a handle fitted 

to its centre, and used for scraping decks and masts. 
ScBowL. A piece of timber bolted to the knees of the head, in place 

of a figure-head. 
Scud. To drive before a gale, with no sail, or only enough to keep 

the vessel ahead of the sea. Also low, thin clouds that fly swiftly 

before the wind. 
ScDLL. A short oar. 

To seull is to impel a boat by one oar at the stem. 
Scuppers. Holes cut in the water-ways for the water to run from 

the decks. 
Scuttle. A hole cut into a vessel's deck, as a hatchway. Also a hole 

cut in any part of a vesseL (See Butt.) 
To scuttle is to cut or bore holes in a vessel to make her sink. 
Seams. The intervals between planks in a vessel's deck or side. 
Seize. To fasten ropes together by turns of small stuff. 
Seizings. The fastenings of ropes that are seized together. 
Selvaoeb. a skein of rope-yards or spun-yam, marled together. 

Used as a neat strap. 
Send. When a ship's head or stem pitches suddenly and violently 

into the trough of the sea. 
Sennit, or Sinnit. A braid, formed by plaiting rope-yarns or spun- 
yam together. Straw, plaited for hats. 
Sebve. To wind small stuff, as rope-yams, spun-yam, &c., round a 

rope to keep it from chafing. It is wound and hove round taut 

by a serving-board or mallet. 
"^ebvicb is the stuff so wound round.- 
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Set. To ael up rigging is to tauten it by tackles. The seizings are 

then put on afresh. 
Shackles. Links in a chain cable which are fitted with a moyable 

bolt, so that the chain can be separated. 
Shakes. The staves of hogsheads taken apart. 
Shaking. The fluttering of a sail from the wind blowing in a line 

with the yard. 
Sbakk. The main piece in an anchor, at one end of which the stock 

is made fast, and at the other the arms. 
Shaxk-painteb. a strong rope by which the lower part of the shank 

of an anchor is secured to the ship's side. A piece of chain. 
Shabp up. Said of yards when braced as near fore-and-aft as possible. 
SasATHiNQ. A casing or covering on a vessel's bottom. 
Sheabs. Two or more spars, raised at angles and lashed together 

near their upper ends, used for taking in masts. 
Shbab hulk. An old vessel fitted with shears, &c., and used for 

taking out and putting in the masts of other vessels. 
Sheave. The wheel in a block upon which the rope works. 

Sheave-hole, The place cut in a block for the ropes to reeve through. 
Sheep-shank. A kind of hitch or bend, used to shorten a rope tem- 
porarily. 
Sheee-pole. a piece of iron across the rigging above the upper dead 

eyes, and seized to each shroud. 
Sheer, or Sheer-stake. The line of plank on a vessel's side, run- 
ning fore-and-aft under the gunwale. Sheer is also a vessel's 

position when riding by a single anchor. 
Sheet. A rope used in setting a sail, to keep the clew down to its 

place. With square sails, the sheets run through each yard-arm. 

With boom sails, they haul the boom over one way and another. 

They keep down the inner clew of a studding sail, and the after 

clew of a jib. (See Home.) 
Sheet Anchor. A vessel's largest anchor : not carried at the bow. 
Shell. The case of a block. 
Shinole. (See Ballast.) 
Ship. A vessel with three masts, with tops and yards to each. To 

enter on board a vessel. To fix anything in its place. 
Shiver. To shake the wind out of a sail by bracing it so that the 

wind strikes upon the leech. 
Shoe. A piece of wood used for the bill of an anchor to rest upon, to 

save the vessel's side. Also for the heels of shears, &c. 
Shoe-block. A block with two sheaves, one above the other, the one 

horizontal and the other perpendicular. 
Shore. A prop or stanchion, placed under a beam. To ahore, to 

prop up. 
Shrouds. A set of ropes reaching from the mast-heads to the vessel's 
sides, to support Uie nuusts. 

k2 
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Sills. Pieces of timber put in horizontally between the frames to 

form and secure any opening ; as, for ports. 
SiSTBB Block. A long piece of wood with two sbeaves in it, one 

above the other, with a score between them for a seizing, and a 

groove aroxmd the block, lengthwise. 
Skeo. The after part of the keel whereon the stem-post is fixed. 
Skids. Pieces of timber placed up and down a vessel's side, to bear 

any articles off clear that are hoisted in. 
Skin. The part of a sail which is outside and covers the rest when it 

is furled. Also, familiarly, the sides of the hold ; as, an artielB 

is said to be stowed next the akin, 
Skysail. a light sail next above the royal. 
Sky-sckapeb. a name given to a skysail when it is triangular. 
Slabline. a small line used to haul np the foot of a course. 
Slabs. Pieces of wood fitted between the whelps. 
Slack. The part of a rope or sail that hangs down loose. To loosen. 
Slack in stays. Said of a vessel when she works slowly in tacking. 
Sleepers. The knees that connect the transoms to the after timbers 

on the ship's quarters. 
Slino. To set a cask, spar, gun, or other article, in ropes (slings), 

so as to put on a tackle and hoist or lower it. 
Slings. The chain or rox>e used for suspending the centre of a yard 

to the mast. A rope with the two ends spliced together. 
Yard-slings are now made of iron. Also a large rope fitted so as to 

go round any article which is to be hoisted or lowered. 
Slip. The distance the butts of one strake are from the butts of 

the strake above or below. To let go a cable and stand out to 

sea. 
Slif-bope. a rope bent to the cable just outside the hawse-hole and 

brought in on the weather quarter, for slipping. 
Sloop. A small vessel with one mast. 
Slue. To turn anything round or over. 
Small helm. Limited use of the helm. 
Small stuff. The term for spun-yam, marline, and the smallest 

kinds of rope, such as ratliae-stuff, &c. 
Smart. Quick. 
Snake. To pass small stuff across a seizing, with marling hitches at 

the outer turns. 
Snatch-block. A single block, with'an opening in its side below the 

sheave, or at the bottom, to receive the bight of a rope. 
Snottbr. a rope going over a yard-arm, with an eye, used to bend 

a tripping line to in sending down topgallant and royal yards in 
vessels of war. 
Snow. A kind of brig. 

Snttb. To check a rope suddenly. To bring a ship up suddenly with 
an anchor, and short range of cable, yet without jerking. 
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Snito. Under proper sail to meet a gale. 

Sntino. a term for a circular plank, edgewiBO, to work in the bows 

of a yessel. 
So I An order to leave off haulipg upon anything. 
SoLB. A piece of timber fastened to the foot of the rudder, to make 

it level with the false keel. 
Sound. To get the depth of water by a lead and line. The pumps 

are sounded by an iron aoundinff rod, marked'with a scale of feet 

and inches. 
Span. A rope with both ends made fast, for a purchase to be hooked 

to its bight. 
Spankeb. The after sail of a ship or bark. It is a fore-and-aft sail, 

setting with a boom and gaff. 
Spar. The general term for all masts, yards, booms, gaffs, &o. 
Spell. The common term for a portion of time given to any work. 
To spell is to relieve another at his work. 
SpeU ho ! An exclamation used as an order or request to be relieved 

at work by another. 
Spencbr. a fore-and-aft sail, set with a gaff and no boom, and hoist- 
ing from a small mast called a epencer moat, just abaft the fore 

and main masts. 
Spill. To shake the wind out of a sail by bracing it so that the wind 

may strike its leech and shiver it. 
Spillino line, a rope used for spilling a sail; rove in bad 

weather. 
Spindle. An iron pin upon which the capstan moves. Also a piece of 

timber forming the diameter of a made mast. Also any long pin 

or bar upon which anything revolves. 
Spirkbtino. The planks from the water-ways to the port-sills. 
Splice. To join two ropes together by interweaving their strands. 
Spokb. a handle of the wheel. 
Spoon-drift. Water swept from the tops of the waves by the violence 

of the wind in a tempest, and driven along before it, covering the 

surface of the sea. 
Spray. An occasional sprinkling dashed from the top of a wave by 

the wind, or by its striking an object. 
Sprino. To crack or split a mast. 
To spring a leak is to begin to leak. 

Jb spfing a luffiA to force a vessel dose to the wind, in sailing. 
Spring- STAT. A preventer-stay, to assist the regular one. (See 

Stat.) 
Spring Tides. The highest and lowest course of tides, occurring 

every new and full moon. 
Sprit. A small boom or gaff, used with some sails in small boats. 

The lower end rests in a becket or snotter by the foot of the mast, 

and the other end spreads and raises the outer upper comer of 
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the sail, crossing it diagonally. A sail so rigged is called a 
apHt-sail, 
Sprit-sail yabd. A yard lashed across the bowsprit or knight-heads, 
and used to spread the guys of the jib and flying jib-boom. There 
was formerlya sail bent to it called a aprit-aail. 
Sprung. Damaged in yarioufl ways. 

Spun- YARN. A cord formed by twisting together two or three rope- 
yams. 
Spurling-line. a line communicating between the tiller and tell- 
tale. 
Spurs. Pieces of timber fixed on the bilge-ways, their upper ends 
being bolted to the yessel's sides above the water. Also curved 
pieces of timber, serving as half-beams, to support the decks 
where whole beams cannot be placed. 
Spur-shoes. Large pieces of timber that come abaft the pump- well. 
Square. Yards are squared when they are horizontal and at right 
angles with the keel. Squaring by the lilta makes them hori- 
zontal ; and by the braces, makes them at right angles with the 
vessel's line. Also the proper term for the length of yards. A 
vessel has square yards when her yards are unusually long. A 
sail is said to be very square in the head when it is long on the 
head. 
To square a yard, in working a ship, means to bring it in square by 
the braces. 
SauARE-sAiL. A temporary sail set at the fore-mast of a schooner or 

sloop when going before the wind. (See Sail.) 
Starrer. A pricker. 

Staff. A pole or mast used to hoist flags upon. 
Stanchions. Upright posts of wood or iron, placed so as to support 
the beams of a vessel. Also upright pieces of timber, placed at 
intervals along the sides of a vessel, to support the bulwarks and 
rail, and reaching down to the bends, by the side of the timbers, 
to which they are bolted. Also any fixed, upright support ; as 
to an awning, or for the man-ropes. 
Standard. An inverted knee, placed above the deck, instead of be- 
neath it ; as, bitt-standard, &c. 
Stand by ! In order to be prepared. 

Standing. The standing part of a rope is that part which is fiist, in 
opposition to the part that is hauled upon ; or the main part, in 
opposition to the end. ^ 
The standing part of a tackle is that part which is made fieut to the 
blocks, and between that and the next sheave, in opposition to the 
hauling and leading parts. 
Standing Kigoing. That part of a vessel's rigging which is made 

fast and not hauled upon. (See Running.) 
Starboard. The right side of a vessel, looking forward. 
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Starboard tack. Having the starboard tack on board. 
Starboard thb hblm. Fatting the hehn to itarboard. 
Starbowlimes. The fiimiliar term for the men in the starboaid 

watch. 
Start. To start a cask is to open it. 
Stay. To tack a yesseli or put her about, so that the wind, from being 

on one side, is brought upon the other, round the yessel'B head* 

(See TagXi Wear.) 
3D> Hay a mast is to incline it forward or aft, or to one side or the 

other, by the stays and backstays. Thus, a mast is said to be 

itayed too much forward or aft, or too much to port, &c. 
Stats. Large ropes, used to support masts, and leading from the head 

of some mast down to some other mast, or to some part of the 

vessel. Those which lead forward are called fore^and^ft ttayt ; 

and those which lead down to the vessel's sides, backstays, (See 

Backstays.) 
In stays, or hove in stays. The situation of a vessel when she is stay-* 

ing or going about from one tack to the other. 
Staysail. A sail which hoists upon a stay. 
Steady ! An order to keep the helm as it is. 
Stbbraob. That part of the between-decks which is just forward of 

the cabin. 
Stberino. Guiding a ship on her course. 
Stbbvbs. a bowsprit steeves more or less, according as it is raised 

more or less from the horizontal. 
The stseve is the angle it makes with the horizon. Also a long 

heavy spar, with a place to fit a block at one end, and used in 

stowing certain kinds of cargo which need to be driven in close. 
Stbm. a piece of timber reaching from the forward end of the keel, 

to which it is scarphed, up to the bowsprit, and to which the two 

sides of the vessel are united. 
Stemson. a piece of compass timber, fixed on the after part of the 

apron inside. The lower end is scarphed into the keelson, and re- 
ceives the scarph of the stem, through which it is bolted. 
Step. A block of wood secured to the keel, into which the heel of 

the mast is placed. 
To step a mast is to put it in its step. 
Stbrn. The after end of a vessel. (See By the stern.) 
Stern-board. The motion of a vessel when going stem foremost. 
Stern-frame. The frame composed of the stem-post transom and the 

fashion pieces. 
Stern-post. The aftermost timber in a ship, reaching from the after 

end of the keel to the deck. The stem and stem-post are the two 

extremes of a vessel's frame. 
Inner stem-post, A post on the inside, corresponding to the stem' 

post^ 
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6tebk-sheets« The after part of a boat, abaft the royreitB, where the 

passengers sit. 
Stiff. The quality of a vessel, which enables it to carry a great deal 

of sail without lying over much on her side. The opposite to 

crank, 
Stibkups. Bopes with thimbles at their ends, through which the 

foot-ropes are rove, and by which they are kept up towards the 

yards. 
Stock. A beam of wood, or a bar of iron, secured to the upper CBd 

of the shank of an anchor, at right angles with the arms. An 

iron stock usually goes with the key, and unships. 
Stocks. The frame upon which a vessel is built. 
Stools. Small channels for the dead eyes of the backstays. 
Stofpek. a stout rope with a knot at one end, and sometimes a hook 

at the other, used for various purposes about decks ; as, making fast 

a cable, so as to overhaul. (See Cat Stoppeb ; Deck Stopper.) 
Stoppeb-bolts. Bing-bolts to which the deck stoppers are secured. 
Stop. A fastening of small stuff. Also small projections on the out- 
side of the cheeks of a lower mast^ at the upper parts of the 

hounds. 
Stopwateb. a trenail driven through the stem and keel at their 

joining ; also through the joining of the stem post and keel. 
Stband. a number of rope-yams twisted together. Three, four, or 

nine strands, twisted together, form a rope. 
A rope is stranded when one of its strands is parted or broken by 

chafing, or by a strain. 
A vessel is stranded when she is driven on shore. 
Stbap, or Stbop. A piece of rope 'spliced round a block to keep its 

parts well together. Some blocks have iron straps, in which case 

they are called iron-bound, 
Stbbax, or Stbake. One breadth of plank running entirely fore and 

aft, witbin or without. 
Stbbam. The stream anchor is one used for warping, &c., and some- 
times as a lighter anchor to moor by, with a hawser. It is smaller 

than the bowers^ and larger than the hedges. 
To stream a buoy is to drop it into the water. 
Stbetghbbs. Pieces of wood placed across a boat's bottom, inside, for 

the oarsmen to place their feet against in rowing. Also cross 

pieces placed between a boat's sides to keep them apart when 

hoisted up and griped. 
Stbikb. To lower a sail or colours. 
Stbinqbbs. Strokes of plank round the inside of a vessel dose to the 

under sides of the beams. 
STUDDHfo-sAiLB. Light sails set outside the square sails on booms 

rigged Out for that purpose. They are only carried with a fair 

wind and in moderate weather. 
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f^*W^l* ^^^^'t^oxi of a ship when high and dry on shore. 
St»D,otSi^« ^^ ^^^3? t;^^ f^^t, she «i^ or is sued two feet. 
B^^\*A^^^^^i^^ under the cat-heads. 



SUET. '^^^^^e-O^S ^^^e. 

S^®** ^^^ft oT C* ^^ ia to slack it up suddenly where it renders 

To it«rj» * ^ ^y yO^^^ tlie windlass or capstan. 
lomid a pT^^^ ^o*'^^^ given when a cable is to be swsied. 

Swrg^^' ^csciS^^ ^^ o^d TO]^, used for cleaning and drying 

Swab. A^iQ»'5^^^ 

dw^* «O0^® ^ ^ "block that takes the rope. 

SwA.iiLO'W. \^ ^e \)ottom for an anchor. Also large oars, used in 
SwB*«- '^^ ^*^ ^o force them ahead. 

Binail^©^ t-wo shrouds or stays dose together by ropes. 
Syrirs. ^^m^Q forward shroud to a lower mast. Also ropes used to 
S-wHTBB- capiJtan bars to their places when shipped. 

^^ A term "oae^ '^7 sailors for the mode of hauling oflf upon the 
^^"^•ffht of a rope when its lower end is fast. 

A long link of iron, used in chain cables, made so as to turn , 
SwprsL' ^^ ^^^ ^^^ j^g^p ^^ turns out of a chain. 

a ^HUNO. LapP^^ *^® edges of planks over each other for a bulk- 
head. 

TABiiiNO' lictting one beam-piece into another. (See Sgarphino.) 
^Ibo the broad hem on the borders of sails to which the bolt-rope 

is sewed. 
Tack. To put a ship about, so that firom having the wind on one 
side, you bring it round on the other, by the way of her head. 
The opposite of wearinff, 
A vessel is on the starboard tack, or has her starboard tacks on board, 

-when she has the wind on her starboard side. 
The rope or tackle by which the weather clew of a course is hauled 

forward and down to the deck. 
The tack of a fore-and-aft sail is the rope that keeps down the lower 
forward clew ; and of a studding-sail, the lower outer clew. The * 
tack of the lower studding-sail is called the out'hatU, Also that 
partof a sail to which the tack is attached. 
TAC5KLB. (Pronounced tap'Cle,) A purchase formed by a rope rove 

through one or more blocks. 
Taffkail, or Tapfbrbl. The rail round a ship's stem. 
T vL A rope spliced into the end of a block, and used for making it 
fiist to riggiD8> ^' spars. Such a block is called a tail-block, 
A ship ifl said to tail up or down stream, when at anchor, according 
as her stem swings up or down with the tide ; in opposition to 
headinif one way or another, which is said of a vessel when under 
way. 
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Tail-Tackle. A watch tackle. 

Tail-on ! or Tally on ! An order given to take hold of a rope and 

pull. 
Tank. An iron vessel placed in the hold to contain the vessel's water. 
Tar. a liquid gum, taken from pine and fir trees, and used for 

caulking, and to put upon yams in rope-making, and upon stand- 
ing rigging, to protect it from the weather. 
Tarpaulin. A piece of canvas, covered with tar, used for covering 

hatches, boats, &c. Also the name commonly given to » aadlor'fi 

hat, when made of tarred or painted cloth. 
Tattnt. High or tall. Commonly applied to a vessel's masts. 
AU-a-faunt-o, Said of a vessel when she has all her light and tall 

masts and spars aloft. 
Taut. Tight. 
Tell-tale. A compass hanging from the beams of the cabin, by 

which the heading of a vessel may be known at any time. 

Also an instrument connected with the barrel of the wheel, 

and traversing so that the officer may see the position of the 

tiller. 
Tend. To watch a vessel at anchor at the turn of tides, and cast her 

by the helm, and some sail if necessary, so as to keep toma out 

of her cables, and from fouling her anchor. 
Tenon. The heel of a mast, made to fit into the step. 
Thick -anb-thin Block. A block having one sheave larger than the 

other. Sometimes used for quarter-blocks. 
Thimble. An iron ring, having its rim concave on the outside for a 

rope or strap to fit snugly round. 
Thole-pins. Pins in the gunwale of a boat, between which an oar 

rests when pulling, instead of a rowlock. 
Thorough-poot. When parts of a fall cross each other ; by taming 

one of the blocks the thorough-foot is taken out. 
Throat. The inner end of a gaff, where it widens and hollows in to 

fit the mast. (See Jaws.) Also the hollow part of a knee. 
The throat brails, halyards, &c., are those that hoist or haul up the 

gaff or sail near the throat. Also the angle where the arm of an 

anchor is joined to the shank. 
Throuoh-bolt. Any bolt that goes quite through the timbers and 

planks of a vessel. 
Thrum. To stick short strands of yam through a mat or piece of 

canvas, to make a rough surface. 
Thwarts. The seats going across a boat, upon which the oarsmen 

sit. 
Thwartships. (See Athwart-ships.) 
Tide. To tide up or down a river or harbour is to work up or down 

with a fair tide and head wind or calm, coming to anchor irhen 
tide turns. 
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TiDB-BODE. Tho situation of a vossol, at anchor, when she swings by 
the force of the tide. In opposition to wind^rode. 

Tier. A range of casks. Also the range of the fakes of a cable or 
hawser. 
The cable tier is the place, in a hold or between decks, where the 
cables are stowed. 

Tiller. A bar of wood or iroo, put into the head of the rudder, by 
' which the rudder is moved. 

TiLLm-soPES. Ropes leading from the tiller-head round the barrel 
of the wheel by which a vessel is steered. 

Timber. A general term for all large pieces of wood used in ship- 
building. Also, more particularly, long pieces of wood in a curved 
form, bending outward, and running from the keel up, on each 
side, forming the ribe of a vessel. The keel, stem, stemposts, and 
timbers form a vessel's outer frame. 

TiHBBR-HBADs. The onds of the timbers that come above the decks. 
Used for belaying hawsers and large ropes. 

TiMENOGirr. A rope carried taut between different parts of the vessel, 
to prevent the sheet or tnct of a course from getting foul in work- 
iug ship. 

ToGOLE. A pin placed through the bight or eye of a rope, block- 
strap, or bolt, to keep it in its place, or to put the bight or eye of 
another rope upon, and thus to secure them both together. 

ToMFioN. A bung or plug placed in the mouth of a cannon. 

Top. A platform placed over the head of a lower mast, resting on 
the trestle-trees, to spread the rigging, and for the convenience of 
men aloft. 
To top up a yard or boom is to raise up one end of it by hoisting on 
the lift. 

Top-BLOCK. A large iron-bound block, hooked into a bolt under the 
lower cap, and used for the top-rope to reeve through in sending 
up and down topmasts. 

Top-light. A signal-lantern carried in the top. 

Top- LINING. A lining on the after part of sails, to prevent them from 
chafing against the top-rim. 

Topmast. The second mast above the deck. Kext above the lower 
mast. 

Topgallant-mast. The third mast above the deck. 

Top-ROPE. The rope used for sending topmasts up and down. 

Topsail. The second sail above the deck. 

ToPGALLANTSAiL. The third sail above the deck. 

ToppiNGLiFT. A lift used for topping up the end of a boom. 

Top-TiMBERS. The highest timbers on a vessel's side, being above the 
futtocks. / 

Toss. To throw an oar out of the rowlock, and raise it perpendicularly 
on its end, and lay it down in the boat, with its blade forward. 
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Toucs. A sail ii lald to leuth when the wind Btrikea Qie leech m as 

to shake it & little. 
Zufand touch her ! The order to bring the yeasel up and see faov 

near nhe will go to the wind. 
Tow. To dntw a rewel tiloiig by meam of a rope. 
Tkain-tacklb. The tackle oaed for running guns in and ont. 
TBAHaoMB. Pieces o( timber Koing acroBB the atempost, to which 

they are bolted. 
T&1H80M-EKBES. Enoos bolted to the transomg and after timiieTa. 
TiuvBixiR. An iron ring, fitted bo aa to slip np and down a tope or 

TuBNAiu, or TBrNNELB. Long, cylindrical, hard, wooden pina, used 

for ntdling a plank to a timber. 
TttBNn. The lower end of the shank of an anchor, bning the same 

distance on the ahank from the throat that Ibe arm meaEnres 

&om the throat to the bill. 
Tbistlx-ibees. Two iitioiig pieces of timber, placed horizontally 

and fore-and-aft on opposito sidea of a mast-bead, to support 

the cross-trees and top, and for the fid of the mast above to rest 

Triatic STAT. A. rope secnred at eaiHi end to the heads of the fora 
and main masts, with thimbles spliced into its bight, to hook the 
stay tackles to, 
Teice. To banl np by means of a tope. 
Tbick. The time allotted to a man to stand at the helm. 
Tbim. The condition of a Teasel, with reference to her cargo and 
haUast. A Teasel is trimmed by the head or by the stem. 
In baUatt trim ia when ahe has only ballast on board. 
Also to arrange the saila by tJie braces with reference to the wind. 
Tbif. To raise an anchor clear of the bottom. 
Tbifpjno-linb. A line oied for tripping a topgaUsot or royal yaid 

in sending it down. 
Tbvck. a circular piece of wood, placed at Uie head of the highest 
mast on a ship. It has small holes or sbeares in it tor ngnal 
halyards to be rove through. Also the wheel of a gun-carriage. 
Trunnions. The arms on each side of a cannon by which it reits 
I the carriage, and on which it is elcTated or depressed. 
The rope by which the centre of a lower yard is kept in to- 
la the mast. 

A fore-and-aft sail, sot with a boom and gaff, and hinsting 
smaU mast abaft the lower mast, called a ttytail-matt, Thii 
) is generally conflned to the sail so carried at the mainmast 
fiill-iigged brig ; those carried at the foremost and at the 
mast cf a ship or bark being called tpenccri, and those thai 
t the mizenmast of a ship or bark, tpanker: 
vessel for towing other vessels. 
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TcMBLDra HOXB. Said of a ship's tides when they &11 in aboTe the 

bends. The opposite of wall-aided, 
TuBN. Passing a rope once or twice round a pin or kevel, to keep it 

fsuit. Also two crosses in a cable. 
To turn in or turn out. Nautical terms for going to rest in a berth 

or hammock, and getting up from it. 
Turn up ! The order given to send the men up {som between 

decks. Turn to is to commence work. 
Ttb. A rope connected with a yard, to the other end of which a 

tackle is attached for hoisting. 

TJiniXN]). To cast off, let go, or untie. (See Bbnd.) 

Union. The upper inner comer of an ensign. The rest of the flag is 

called the^y. 
Union down. The situation of a flag when it is hoisted upside down, 

bringing the union down instead of up. Used as a signal of 

distress. 
Union'jaek. A small flag, containing only the union without the 

fly, usually hoisted at the bowsprit-cap. 
Unmoob. To heave up oue anchor so that the vessel may ride at a 

single anchor. (See Moor.) 
Unship. Removing a thing from its place. 
UvBOu. (See Euvrow.) 

Vanb. a fly worn at the masthead, made of feathers or buntine, tra- 
versing on a spindle, to show the direction of the wind. (See 
Doo Vanb.) 

Yano. a rope leading from the peak of the gaff of a fore-and-aft sail 
to the rail on each side, and used for steadying the gaff. 

'Vast. (See Avast.) 

Vbbb. Said of the wind when it changes. Also to slack a cable and 
let it run out. 
To veer and haul is to haul and slack alternately on a rope, as in 
warping, until the vessel or boat gets headway. 

Viol, or Voyal. A large messenger sometimes used in weighing an 
anchor by a capstan. Also the block through which the messenger 
passes. 

Waist. That part of the upper deck between the quarter-deck and 

forecastle. 
Waiatere, Green hands, or broken-down seamen, stationed to work 

in the waist of a vessel. 
Wakb. The track or path a ship leaves behind her in the water. 
Walbs. Strong planks in a vessel's side running her whole length 

fore and aft. 
Wall. A knot put on the end of a rope. 
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Wall-sided. A veflsel is wall-aided when her sides rem up perpendica- 

larly from the bends. In opposition to tumbling home orjlaring out, 
Wabd boom. The room in a vessel of war in which the commissioned 

officers live. 
Wabe, or Weak. To turn a vessel round, so that from having the 

wind on one side, you bring it upon the other, carrying her stem 

round by the wind. In taekingy the same result is produced h^ 

carrying a vessers head round by the wind. 
Waup. To move a vessel from one place to another by means of a 

rope made fast to some fixed object, or to a kedge. 
A warp is a rope used for warping. If the warp is bent to a kedge 

which is let go, and the vessel is hove ahead by the capstan or 

windlass, it would bo called hedging. 
Wash-boards. Light pieces of board placed above the gimwale of a 

small vessel or boat. 
Watch. A division of time on board ship. There are seven watches 

in a day, reckoning through the 24 hours, five of them being of 

four hours each, and the two others, called dog-wateheSf of two 

hours each, viz. from. 4 to 6, and from 6 to 8 p.m. (See Doo 

Watch.) Also a certain portion of a ship's company, appointed 

to stand a given length of time. In the merchant service all 

hands are divided into two watches, larboard and starboard, with 

a mate to command each. 
A buog is said to wateh when it floats on the surface. 
Watch-and-watch. The arrangement by which the watches are 

alternated every other four hours. In distinction from keeping 

all hands during one or more watches. 
Anchor watch. A small watch of one or two men, kept while in port. 
Watch-ho I Watch ! The cry of the man that heaves the deep-sea 

lead. 
Watch-tackle. A small luff-purchase with a short fall, the double 

block having a tail to it, and the single one a hook. Used for 

various purposes about decks. 
Wateb-sail. a save-allf set under the swinging-boom. 
Wateb-ways. Long pieces of timber, running fore and aft on both 

sides, connecting the deck with the vessel's sides. The scuppers 

are made through them to let the water off. 
Weab. (See Wabb.) 
Weatheb. In the direction from which the wind blows. (See Wnn)- 

WABD, Lee.) 
A ship carries a weather-helm when she tends to come up into the 

wind, requiring you to pat the helm up. 

^«ather gage, A vessel has the weather gage of another when she 
V> windward of her. 
iherly ship is one that works well to windward, making but 
leeway. 
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WeathbB"Bitt. To take an additional turn with a cable round the 

windlass-end. 
Wbathbb-roll. The roll which a ship makes to windward. 
Wbioh. To lift up ; as, to weigh an anchor or a mast. 
Whbbl. The instrument by which a ship is steered ; being a barrel 

(round which the tiller ropes go), and a wheel with spokes. 
Whblps. Pieces of iron to keep tiie chain cable fW>m cutting the 

windlass. 
Whip. A purchase formed by a rope rove through a single block. 
To whip is to hoist by a whip. Also to secure the end of a rope 

from fagging by a seizing of twine. 
Whip'Upon'Whip, One whip applied to the fall of another. 
Winch. A purchase formed by a horizontal spindle or shaft with a 

wheel or crank at the end. A small one with a wheel is used for 

making ropes or spun-yam. 
Windlass. The machine used in merchant vessels to weigh the 

anchor by. 
WiNB-BODB. The situation of a vessel at anchor when she swings 

and rides by the force of the wind, instead of the tide or current. 

(See TiDB-BODB.) 
WiNo. That part of the hold or between-deoks which is next the 

side. 
WiNOBBs. Casks stowed in the wings of a vessel. 
WiNO-AND-wiNO. The situation of a fore-and-aft vessel when she is 

going dead before the wind, with her foresail hauled over on one 

side, and her mainsail on the other. 
WiTHB, or Wythe. An iron instrument fitted on the end of a boom 

or mast, with a ring to it, through which another boom or mast is 

rigged out and secured, as a cap. 
WooDLocK. A piece of wood bolted to the rudder beneath one of the 

pintles, to prevent the rudder unshipping. 
WooLD. To wind a piece of rope round a spar. 
WoRK-xjp. To draw the yarns from old rigging and make them into 

spun-yarn, foxes, sennit, &o. Also a phrase for keeping a crew 

constantly at work upon needless matters, and in all weathers, 

and beyond their usual hours, for punishment. 
Worm. To fill up between the lays of a rope with small stuff wound 

round spirally. Stuff so wound round is called worming, 
W&Aix-BOLTS. Bolts that secure the planks to the timbers. 
Wrain-stavbs. Strong pieces of plank used with the wrain-bolts. 
W&iNO. To bend or strain a mast by setting the shrouds up too 

taut. 

Yaght. (Pronounced ^ot,) A vessel of pleasure or state. 
Yard. A long piece of timber, tapering slightly towards the ends, 
and hung by the centre to a mast, to spread the square sails v 
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Yabd a-box is the sail attached to the yard being aback to act on the 

Tessers head, turning it away from the wind. 
Yabb-abk. The extremities of a yard. 
Yasd-abm and Yabd-abm. The sitoation of two yesselsy lying along* 

side one another, so near that their yard-arms cross or touch. 
Yabn. (See Bopeyabn.) 
Yaw. The motion of a vessel when, froja bad steering, she goes off 

from her course. 
Yawl. A cutter; a small fishing vesseL 

Yeouan. A man employed in a vessel to take charge of a store- 
room ; as, boatswain's yeoman, the man that has charge of the 

stores of rigging, &c. 
Yoke. A piece of wood placed across the head of a boat's rudder, 

with a rope {i/oke-line) attached to each end, by which the boat is 

steered. 



NOTICE TO YACHTSMEN. 

Yacht Clubs have become so numerous since the first publica' 
tion of The Sailor's Sea-Book, that no adequate information 
relating to them could now be given to Yachtsmen ^ 'except in a 
work specially devoted to their interests ; such a work exists in 

Hunt's Universal YACHTiNa List, 

to which we refer our readers. A new edition, giving the 
latest rules, regulations, and movements of Yacht Clubs and of 
the yachting world, is published every year, at the beginning of 
the Yachting Season, 



THE END. 



rBnmo bt yibtuk awd co., umitrd, city boad, lonooh. 



uA 



• • n 



V 




'AUSTRO-HUNGARY'. 




London, March, 1879 



IMCLUDUfO MANY 



NEW & STANDARD WORKS 

IN 

ENGINEERING, ARCHITECTURE, 
AGRICULTURE, MATHEMATICS, MECHANICS, 

SCIENCE, &c., &a 

rVBLUHBD •¥ 
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ENGINEERING, SURVEYING, &C. 

f 

Humberts New Work an Water-Supply. 

A COMPREHENSIVE TREATISE on the WATER-SUPPLY 
of CITIES and TOWNS. By William Humbbr» Assoc. Inst 
C.E., and M. Inst M.K Author of "Cast and Wrought Iron 
Bridge Construction,*' &&, &c. Imp. 4to. Illustrated with 50 
Double Plates, 2 Single Plates, Coloured Frontispiece, and upwards 
of 250 Woodcuts, and containing 400 pages of Text, elegantly and 
substantially half-bound In morocco. 6/. 6j. 

Litt ^ CoHiittts :•— 

I. Historical Sketdi of some of the means that have been adopted for the Supply 
of Water to Cities and Towns.— II. Water and the Foreign Matter usually asso- 
ciated with it.— III. Rainfall and Evaporation. — IV. Springs and the water- 
bearing formations of various districts.— V. Measurement and '£stiniatto»of the 
Flow of Water.— VI. On the Selection of the Source of Supply.— VII. Wells.— 
VIII. Reservoirs.— IX. The Purification of Water.— X. Puotps.- XI. Pumpbg 
Machinery. -XII. Conduits.— XIII. DUtributioa of Water.— XIV. Meters, Ser* 
vice Pipes, and House Fittings.— XV. The Law and Economy of Water Works.— 




Specific 

Bideford, Canterbury, Dundee, Halifax, Lambeth, Rotherham, Dublin, and others. 

OPINIONS OF THE PRESS. 

" The most sjrstematic and valuable work upon water supply hitherto produced in 
English, or in any other language." — Engituier (first notice). 

** Mr. Humberts work is characterised almost throughout by an exhaustiveness 
much more distinctive of French and German than of English technical treatises. **- 
Bnamitr (thbrd notice). 

"We can congratulate Mr. Humber on having been able to give so large an 
amount of information on a subject so important as the water supply of cities and 
towns. The plates, fifty in number, are mostly drawings uf executed works, and 
alone would have commanded the attention of every engineer whose practice may lie 
in this branch of the prefession."— ^M»&<rr. 

B 
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Humbef^s^ Modern - Engineering,' • First Series. 

A RECORD of the PROGRESS of MODERN ENGINEER- 
XNG«^i86i. Comprising Civil, Mechanical, Madne, HY4r^iitiPi)^ 
KtiliKa^, Biidge, a^d otter EngineeiAig Works, &c By^lLUAM, 
BtJifBBS, Assoc lii^ €.£.,' &a Imp^ '4to, with 36 l)ottl^e- 
Plates, dxawn to a laige scale, and Photographic Portrait of John 
Hawluhawy C£.» F.R«S^9 &c. 3/. 3^.. haU morocco. 

Usi of thi Plates. 

KAMB AND'tVSCSm'IOM. PLATBS. • ITAMS OP KWG IW EI U L 

Victoria Station and Roof— L. B<& S. C. KaiL x ^ 8 Miv R. Jacomb Hood, CS. 

Southport Pier 9 and xo * Mr. James Brunlees, C.E. 

Victoria Station and Roof— L. C. & D. & G. W. 

Railways xitox5A Mr. John Fowler, C.E. 

Roof of Cr«inorot M|^ic Hall*. .• .,# ^.•. . .«• ' s6 ' ^r. vil]Sam HuftilexV C.S. 

B»idae ovef G. N. Raiheay "^ 17 Mr. foscph Cobrtt CE. 

Roof of Statiaik—Dutck Rhenish Railway .. xS^dig Ms. Euscbed^ ClL 

Bridge ovf* the Thames-West London Ex- 
tension Railway 3o to 34 Mr. William Baker, C.B. 

Armour Plates 25 Mr. James Chalmers, C.E. 

Suspension Bridge^ Thames, ^ . a6^ to 89 "H^x, Peter W. Barlow. C. E. 

The Allen En^e 39 Mr. G. T. Porter. M.£. 

Suspenaon findge, Avoir '. S'' to ^ Mr. John Hawkshaw;^ CE. 

, and W. H. Barlow. CE. 

Underground Railway 34 to 36 Mr. John Fonfler, CE. 

With copiotu Descriptive Letlerpvede»> Spedfications, &c 

i . ■ . - ' 

" Handsomdy lithogmpbfd and |>rintod. "(It wiU find favpur with many who dedre 
to preserve in a permanent form copies of the plans an4 specificatiojis prepared for the 
gmdance of the contractors for many important engineering works;**— ^mj^vumt. 

Humbet^s Modem Engineering. Second Series. 

A RECORD of the PROGRESS of MODERN ENGINEER- 
ING, 1864 ; with Photographic Portrait of Robert Stephenson, 
C.E., M.P., F.R.S., &C. 3/. 31. half morocco. 

List of the i/PlaUs. 

KAMS AND DB8C1UPTION. ^ PLATBS. HAMS OV BNQIXnKa. 

Birkenhead Docks Low Water Basin i to 15 Mr. G. F.Lyster, CE. 

Charing Cross Station Roof— C C. Railway. .x6 to x8 Mr. Hawkshanr, C.£. 

Digswdl Viaduct— Great Northern Railway, i 19 Mr. J. Cubitt, CE. 

Robbery Wood Viaduct— Great N. Railway. so Mr. J. Cubitt, CK 

Iron Permanent Way. soa ^-^ 

Clydadk Viaduct— Merdiyr, Tredegar, and 

Aber^vennyRaOway sx Mr. Gardner, CE. 

Ebbw Viaduct ditto ditto ditto aa Mr. Gardner, CE. 

College Wood Viaduct— Cornwall Railway . . as Mr. Brunei 

Dubhn Winter Palace Roof 94 to a6 Messrs. Ordishft Le Feuvre. 

Bridge over the Thames— L. C. & D. Railw. 27 to 39 Mr. J. Cubitt, CE. 

Albert Harbour, Greenock 33 to 36 Messrs. Bell & Millar. 

With copious Descriptive Letterpress, Specifications, &c. 



"A risumi of all die more mteresting and important works latdy completed in Great 
Britain ; and containing, as it does, carefully executed drawings wim full woxkmg 
details, it will be found a valxiable accessory to the profession at large."— 'fMi^Morr. 

' Mr. Humber has done the mrofesuon cood and true service, by the fine collecdon 
mples he has here brought before the profession and the public."— /'fOC/ilM/ 
'iC9' youmoL 
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Humbef's Modem Ev^neering. Third Series. 

A RECORD of the PROGRESS of MODERN ENGINEER. 
ING, 1865. Imp. 4ta, vith 40 Double PUtei, diawn to • Urge 
Ktlt^ and Pboto. Portrut of J. R. U'Cleui, Ew]., lUe Pruident 
of the Inititntion of Civil EnguieeiK 3/. y, half morocco. 
Lut ffHaUi and Diagrami, 



UAIN DRAIKACS, METKOPOLIS 
North Sidl 
PUte I. Mii> ihmnns latcmntion of 
Seven.— I >nd 3, Middle Lerel Semi. 
Stnr under Rennt'i Caaal ; ud Junc- 
dDuirith Fleet Dilcli.— 4, j, ud 6. Oul- 
611 Sever. Bridn over "' — ' ei. 
ELevitisn ud DeOlb. ill 

Sever, firidfe oYep Mini nh 

Woidwich lUilway, eod B<r na 

IUilv.yJimction.-S, ^u i2 



UAIN DRAINAGE, METROPOLIS. 

Out&n Sm. Rennoif ud Outlet. 

Plu ud DeuUi.— *]. Outftll Saver. 

Fiik Hobt—u. Sectioru of Seven 
(Notth iDd SouUi Sidei], 

THAMES EMBANKMENT. 

Pbu ej. Sectiini of Rivei WolL— 
-'--' "- ' - Pier. WeiOmD.Ier 



ELenAoD ud DelelU. — aB. trU'KJ^i'jr 
Stain between Chvina Cma ud Wnter- 
loo Bridioi.— M uiT ». York Gate. 
rieal Ekvmilon. Sido Elevatjae ud 
DetaiLL — 11, 31, and 31. Ovwflov and 
~ ■ Savoy Stieel Sev«-, Detaili ; 



and Penneck.— 34.3i.a11d 16. Steam-boat 
Pitt, Waterloo BndgE. Elevation and 
Detaili.— 3T. Junction of Bevera, Plana 
ud Seolioiu — 3a. Culliea. Plant end 
SectiouL— 39, Rellinc Stock, —40. Ccauile 



vauon and DetaiU.- 11 ud 14. Outfkll 
Sever. Reiervoir. Pbn ud Seclion.- 
ij. OutUl Sever. TumbCiig Bay and 
OtiHet.— 1£. Outfall Sewer, f eoitockt. 

Plata 17 and iS. OalUI Sever. Ber- 
mondiejr Branch. — 19. ao. ti, and 39. 

With copious Descriptive Letteipress, && 

Humberts Modem Engineering. Fourth Series. 

A RECORD of Uie PROGRESS of MODERN ENGINEER. 
ING, 1866. Imp. 4(0, with 3S Double Plates, drawn to a huge 
■cale, and Photographic Portrait of Joho Fowler, Esq., Preaident 
of the IiutitutioQ of Civil Engineers. 31^ y. half morocco. 
Ustaf tht Flaiei and Diagranu. 
HAHa AND nucaimoH, plato. KAMa or uiQiHau. 

Abbey MDU PumiJOE Station, Hidn Dninli*, 

MunnolH I 10 4 Ur. BanlBetle, CE. 

Bacmvfiodu j tag Moun. MlQeu & StUlman, 

Manquii Viaduct, Sutiago and Valpaimito ^^ ^ ^ , „ „ CC E. 

Adama' Locomotive, Sl > 

Cannon Street Swtion » , ,. , 

Rnwl Brid^ over the River Moka 17, iS Mr. H. Wakefield, CE. 

Teleffraphic Appannis for Mesopotamia .... ig Ur. SieinttiL CE. 
Viadi^t over the River Wye, Midland RaUv. >s la >a Mr. W. UTBarlov, CE. 

St. Geraani Ifladuct, Cornwall Railway i], 14 Mr. Blund. CE. 

Wrou^t-Iron Cylinder brlHvini Bell ij Mr. J. Coode, C.K. 

MlUwall Docki 36 U 31 Mema. J. Fewler,CB.,*iid 

William Wil»n, CE. 

UiLnr'a Patent Excavator ja Mr. HUroy, CE. 

Metr^nlilu Diurict Railvay 33 ta3> Mr. J. Povlar, and Ur. T. 



10, tr Mr. W. L«yd,CE. 

I'l Canal Railv, 19, 13 Mr. U Ctou, CE. 
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Humberts Great Work on Bridge Construction. 

A COMPLETE and PRACTICAL TREATISE on CAST and 
WROUGHT-IRON BRIDGE CONSTRUCTION, including 
Iron Foundations. In Three Parts — ^Theoretical, Practical, and 
Descriptive. By William Humber, Assoc. Inst C.E., and M. Inst. 
M. £^ Third Edition, revised and much improved, with 1 15 Double 
Plates (20 of which now first appear in this edition), and numerous 
additions to the Text. In 2 vols. imp. 4to, 6/. idr. 6^. half- bound 
in morocco. 

*' Mr. Humberts stately volumes lately issued— in which the most important bridges 
erected duxins the last five years, under the direction of our most eminent engineers, 
are drawn and specified in great detail" — Engineer. 

"A book— and particulariy a large and costly treatise like Mr. Humber's-^-which 
has reached its third edition may certainly be said to have established its own 
reputation. " — Engineenng, 

Strains, Formula & Diagrams for Calculation of. 

A HANDY BOOK for the CALCULATION of STRAINS 
m GIRDERS and SIMILAR STRUCTURES, and their 
STRENGTH ; consisting of Formulae and Corresponding Diagrams, 
with numerous Details for Practical Application, &c By William 
H UMBER, Assoc. Inst C.E., &c. Second Edition. Fcap. 8vo, 
with nearly too Woodcuts and 3 Plates, *js. 6d. cloth. 

'* The arrangement of the matter in this little volume is as convenient as it well 
could be.^ • • .* • "^c system of employing diagrams as a substitute for complex 
computations is one justly coming into great favour, and in that respect Mr. Humberts 
volume u fully up to the dmes.'*-~^£figvteertng^. ^ 
"The formulae are neatly expressed, and the <!Uagrams eood,**'^Atkefueu9H, 
" Mr. Humber has rendered a great service to the architect and engineer by pro- 
ducing a work especially treating on the methods of delineating the strains on iron 
beams, roofs, and bridges by means of diagrams."— ^»«7e/irr. 

Barlow on the Strength of Materials. 

A TREATISE ON THE STRENGTH OF MATERIALS, 
with Rules for application in Architecture, the Construction of 
Suspension Bridges, Railways, &c. ; and an Appendix on the 
Power of Locomotive Engines, and the effect of Inclined Planes 
and Gradients. By Peter Barlow, F.R.S. A New Edition, 
revised by his Sons, P. W. Barlow, F.R.S., and W. H. Barlow, 
F.R.S. The whole arranged and edited by W. Humber, Assoc 
Inst. C.E. 8vo, 400 pp., with 19 large Plates, and numerous 
woodcuts, iS>. doth. 
" The best book on the subject which has yet appeared. .... We know of 
na work that so completdy fulnb its xaxssaaisu —English Mechanic. 
'* The standard treatise upon this particular tuhjtct,'*— Engineer, 

Tables of Curves. 

TABLES QF TANGENTIAL ANGLES and MULTIPLES 

for setting out Curves from 5 to 200 Radius. By Alexander 

Beazeley, M. Inst C.E. Second Edition. Printed on 48 Cards, 

and sold in a doth box, waistcoat-pocket size, 3/. 6^. 

" Each table is printed on a small card, which, being placed on die theodolite, leaves 

the hands free to manipulate the instrument*— no ftnudl advantage as regards the rapidity 

of work. They are clearly prmted, and compactly fitted into .a small case for the 

pocket— an arrangement that will recommend tnem to all practical mcn.**'-Engi*teer. 
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Tramways and their Working. 

TRAMWAYS: their CONSTRUCTION and WORKING. 
Containing a Comprehensive History of the System ; an exhaus- 
tive Analysis of the Various Modes of Traction, including Horse 
Power, Steam, Heated Water, and Compressed Air ; a Description 
of the varieties of Rolling Stock ; and ample Details of Cost and 
Working Expenses, with Special reference to the Tramways of the 
United Kingdom. By D. Kinneak Clark, M. I. C. £., Author 
of ' Railwav Machinery,* &c., in one vol. 8vo, with numerous illus- 
trations ana thirteen folding plates, i8j. cloth. 
" All interested in tramways must refer to it, as all railway engineers have turned 
to the author's work ' Railway Machinery,' but the more moderate dimensions of 
' Tramways' will place it withm the means of every individual, instead of limiting 
its purchase to institutions or to those having a large practice."— TAr Et^inttr. 
*^Mr. Clark's book b indispensable for the students of the %\ih\tct.''^Tlu Builder. 
^ ** An exhaustive and practical work on tramways, in which the history of this 
kind of locomotion, and a description and cost of the various modes of laying tram- 
ways, are to be found. . . . The other parts of Mr. Clark's valuable treatise relating 
to cost and expenditure, and tramway cars, are handled in the sune thorough 
manner." — BMildi$t£ Newt, 

Iron and Steel. 

'IRON AND STEEL': a Work for the Forge, Foundry, 
Factory, and Office. Containing Ready, Useful, and Trustworthy 
Information for Ironmasters and their Stocktakers; Managers of 
Bar, Rail, Plate, and Sheet Rolling Mills ; Iron and Metal 
Founders ; Iron Ship and Bridge BuUders ; Mechanical, Mining, 
and Consultine Engineers ; Architects, Contractors, Builders, ami 
Professional Draughtsmen. By Charles Hoare, Author of 
'The Slide Rule,' &c. Eighth Edition. Revised throughout and 
considerably enlarged. With folding Scales of '* Foreign Mea- 
sures compared with the English Foot,*' and *' fixed Scales of 
Squares, Cubes, and Roots, Areas, Decimal Equivalents, &c." 
Oblong, 32mo, leather elastic-band, dr. 

" For comprehensiveness the book has not its equal*' — Iron, 

" One of the best of the pocket books, and a useful companion in other branches of 
work than iron and sted.**— ^m^/uA Mechanic. 

** We cordially recommend this book to those engaged in considering the details 
of all kinds of iron and steel works.'*— JVavo/ Science, 

Iron and Metal Trades^ Calculator. 

THE IRON AND METAL TRADES' COMPANION: 
Being a Calculator containin|[ a Series of Tables upon a new and 
comprehensive plan for expeditiouslv ascertaining the value of any 
gooos bought or sold by weight, from is. per cwt. to II3J. per 
cwt., and from one farthing per pound to one shilling per pound. 
Each Table extends from one pound to loo tons ; to which are 
appended Rules on Decimals, Square and Cube Root, Mensuration 
or Superficies and Solids, &c. ; also Tables of Weights of Materials, 
and other Useful Memoranda. By Thomas Downie. Strongly 
bound in leather, 396 pp., gx. 
" A most useful set of tables, and will supply a want, for nothing like them before 
existed."— ^M^/iMjC Sews. 

'* Will save the possessor the trouble of making numerous intricate calculations. 
Although H>^ciaUy adapted to the iron and metal trades, the tables contained in this 
handy Tittle companion will be found useful in every other business in which mer- 
chandise is bought and sold by weight."— i?<i//icwi^ Nevn. __ 
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Pioneer Engineering. 

PIONEER ENGINEERING. A Treatise on the Engineering 
Operations connected with the Settlement of Waste Lands in New 
Countries. By Edward Dobson, Assoc. Inst. C.E., Author of 
"The Art of Building," &c. With numerous Plates and Wood 
Engravings. Crown 8vo, iof. 6</. cloth. 



<< 



'A most useful handbook to engineering pioneers.*' — Iron. 
** The author's experience has been turned to good account, and the book is likely 
to be of considerable service to pioneer engineers."— ^»(7e//»jf News. 

Metallurgy of Iron. 

A TREATISE ON THE METALLURGY OF IRON : con- 

taining Outlines of the History of Iron Manufacture, Methods of 

Assay, and Analyses of Iron Ores, Processes of Manufacture of 

Iron and Steel, &c. By H. Bauerman, F.G.S., Associate of the 

Royal School of Mines. With numerous Illustrations. Fourth 

Edition, revised and much enlarged. i2mo, doth boards, 5j. 

" Carefully vrritten, it has the merit of brevity and conciseness, as to less important 
points, whUe all material matters are very fully and tborougoly entered into.**^ 
Standard, 

Sanitary Work. 

SANITARY WORK IN THE SMALLER TOWNS AND 
IN VILLAGES. Comprising : — i. Some of the more Common 
Forms of Nuisance and their Remedies ; 2. Drainage j 3. Water 
Supply. A useful book for Members of Local Boards and Rural 
Sanitary Authorities, Health Officers, Engineers, Surveyors, 
Builders, and Contractors. By Charles Slagg, Assoc. Inst. C.E. 
Crown 8vo, 3^. cloth. 

"This is a very useful book, and may be safely recommended The author, 

Mr. Charles Slagg, has had practical experience in the works of which he treats. 
There is a great deal of work required to oe done iu the smaller towns and villages, 
and this little volume will help those who are willing to do it." — Builder. 

Steam Engine. 

TEXT-BOOK QN THE STEAM ENGINE. By T. M. 
GOODEVE, M.A., Barrister-at-Law, Author of ** The Principles 
of Mechanics," "The Elements of Mechanism," &c. Second 
Edition. With numerous Illustrations. Crown 8vo, dr. cloth. 

\3ust published. 

" Professor Goodeve has given us a treatise on the steam engine, which will bear 
comparison with anything written by Huxley or Maxwell, and we can award it no 
higher praise." — Engineer. 

" Mr. Goodeve's text-book is a work of which every young engineer should pos- 
sess himself."— .AfMMM^ Journal, 

Strains. 

THE STRAINS ON STRUCTURES OF IRONWORK; 

with Practical Remarks on Iron Construction. By F. W. Sheilds, 

M. Inst* C.E. Second Edition, with 5 plates. Royal 8vo, ^s. cloth. 

"The student cannot find a better little book on this subject than that written by 
Mr. Sheilds."— 7 *<• Engineer. 
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Locomotives, 

LOCOMOTIVE ENGINES, A Rudimentary Treatise on. Com- 
prising an Historical Sketch and Description of the Locomotive 
Engine. By G. D. Dkmpsey, C.E. With large additions treat- 
ing of the Modern Locomotive, by D. Kinnear Clark, C.E., 
M.LC.E. Author of •* Railway Machinery," "A Manual of 
Rules, Tables, and Data," ''Tramways, their Construction and 
Work," &c, &C. With numerous Illustrations. i2mo. 3;. dd. 
cloth boards. \jfust pttbluhed. 

Fuels. 

FUEL, its Combustion and Economy ; consisting; of Abridgments- 
of '* Treatise on the Combustion of Coal and the Prevention of 
Smoke." By C. W. Williams, A.I.C.E., and ** The Economy 
of Fuel," by T. Symes Prideaux. With extensive additions on 
Recent Practice in the Combustion and Economy of Fuel — Coal, 
Coke, Wood, Peat, Petroleum, &c. ; by D. Kinnear Clark,. 
C.E., M.LC.E. With numerous Illustrations. i2mo. 5x. cloth 
boards. \Ju5t published. 

Steam. 

STEAM AND THE STEAM ENGINE, Sutionary and Port- 
able, an Elementary Treatise on. Being an Extension of Mr» 
John Sewell's Treatise on Steam. By D. Kinnear Clark, 
C.E., M.LC.E., Author of "Railway Locomotives," &c With 
Illustrations* i2mo, \5, cloth. 

" Every essential part of the subject it treated of competently, and in a popuUur 
style." — iron. 

Roads and Streets, 

THE CONSTRUCTION OF ROADS AND STREETS. In 
Two Parts. I. The Art of Constructing Common Roads. By 
Henry Law, C.E. Revised and Condensed by D. Kinnear 
Clark, C.E.~IL Recent Practice in the Construction of Roads 
and Streets : including Pavements of Stone, Wood, and Asphalte. 
By D. Kinnear Clark, C.E., M.I.C.E. With numerous 
Illustrations. i2mo, 5^. cloth. 

" A book which every borough surveyor and engineer must possess, and which will 
be of considerable service to architects, builders, and property owners generally." — 
Building News. 

" The volume is suggestive, and will be an acquisition not only to engineers but to 
the greater number ox people in this country on whom devolves the administration of 
roads as a part of the system of local government.*' — TAe Architect. 

" To hignway and town surveyors this book will have the utmost value, and as con* 
taining the largest amount of information in the shortest space and at the lowest price,, 
we may predict for it a wide arculation." — Journal^ Gas Lighting. 

Steam Boilers. 

A TREATISE ON STEAM BOILERS : their Strength, Con- 
struction, and Economical Working. By R. Wilson, C.E. 
Fifth Edition. i2mo, 6s, cloth. \ytut published, 

** The best work on boilers which has come under our notice." — Engineering, 
" The best treatise that has ever been published on steam boilers." — Engineer. 
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Practical Tunnelling. 

PRACTICAL TUNNELLING: Explaining in detail the Setting 
out of the Works, Shaft-sinking and Heading-Driving, Ranging 
the Lines and Levelling under Ground, Sub- Excavating, Timbering, 
and the Construction of the Brickwork of Tunnels with the amount 
ef labour required for, and the Cost of, the various portions of the 
work. By Frederick Walter Simms, M. Inst. C.E., author 
of "A Treatise on Levelling." Third Edition, Revised and Ex- 
tended, with additional chapters illustrating the Recent Practice of 
Tunnelling as exemplified by the St. Gothard, Mont Cenis, and 
other modem works, by D. Kinnear Clark, M. Inst. C.E. 
Imp. 8vo, with 21 Folding Plates and numerous Wood En- 
gravings, 30J. cloth. 

" It is the only practical treatise on the great art of tunnelling. Mr. Clark's work 
bnngs the exigencies of tunnel enterprise up to our own time. The great length of 
modem tunnels has led to a new difficulty in the art, which the last generation was 
ignerant of, namely, the difficulty of ventilation. In Mr. Clark's supplement we find 
this branch of the subject has been fully considered. Mr. Clark's adaitional chapters 
on the Mont Cenis and St. Grothard Tunnels contain minute and valuable experiences 
and data relating to the method of excavation by compressed air, the heading 
operations, rock-boring machinery, process of enlargement, ventilation in course of 
construction by compressed air, labour and cost, ftc.' — Building News. 

" The estimation in which Mr. Simms* book on tunnelling has been held for over 
thirty years cannot be more truly expressed than in the words of the late Professor 
Ranktne : — ' The best source of information on the subject of tunnels is Mr. F. W. 
Simms' work on " Practical Tunnelling.'*' — The Architect. 

Levelling. 

A TREATISE on the PRINCIPLES and PRACTICE of 
LEVELLING ; showing its Application to Purposes of Railway 
and Civil Engineering, in the Construction of Roads ; with Mr. 
Telford's Rules for the same. By Frederick W. Simms, 
F.G.S., M. Inst. C.E. Sixth Edition, very carefully revised, with 
the addition of Mr. Law's Practical Examples for Setting out 
Railway Curves, and Mr. Trautwine's Field Practice of Ikying 
out Circular Curves. With 7 Plates and numerous Woodcuts. Svo, 
&r. 6</. doth. \* Trautwine on Curves, separate, 5/. 

'* One of the most important text-books for the general surveyor, and there Is 
scarcely a question connected with levelling for which a solution would be sought but 
tnat would be satisfactorily answered by consultmg the volume"— ilfcwM^ yatemoL 

** The text-book on levelling in most of our engineering schools and coU^es.*'<— 
Engineer, 

The High-Pressure Steam Engine. 

THE HIGH.PRESSURE STEAM ENGINE ; an Exposition 
of its Comparative Merits, and an Essay towards an Improved 
System of Construction, adapted especially to secure Safety and 
Economy. By Dr. Ernst Alban, Practical Machine Maker, 
Plan, Mecklenberg. Translated from the German, with Notes, by 
Dr. Pole, F.R.S., M. Inst C.£.» &c., &c. With 28 fine Plates, 
Svo, I dr. 6</. doth. 

work like this, which goes thoroughly into the examioatioo of the bigh^pressure 
''*« boiler, and its ai^>endages, &c., is exceedingly useful, and deserves a place 
'«ntific library."— >S'/«i»f Shining Chrvnicle, 



PUBLISHED BY CROSBY LOCKWOOD ft CO. 9 

Locomotive-Engine Driving. 

LOCOMOTIVE-ENGINE DRIVING ; a Practical Manual for 
Engineers in charge of Locomotive Engines. By Michael 
Reynolds, Inspector, Locomotive and Carriage Department, 
London, Brighton, and South Coast Railway. Third Edition, 
greatly enlarged. Comprising, besides other additional matter, 
A KEY TO THE LOCOMOTIVE ENGINE. With lUustra- 
tions and Portrait of Author. Crown 8vo, 4;. 6c/. cloth. 

" Mr. Reynolds deserves the title of the engine driver's friend." — Railway News. 

'* Mr. Reynolds has supplied a wnnt, and has supplied it well. We can confidently 
recommend the book not only to the practical driver, but to every one who takes au 
interest in the performance of locomotive engines." — Tke Engineer. 

" The work is as novel as it is useful, and if drivers and memen will but take a« 
much pains in reading it as the author has in writing it, there can be no question a.-« 
to the oeneflt thev wilTderive." — English Mechanic, 

" Mr. Reynolds has opened a new chapter in the literature of the day. Thi> 
admirable practical treatise, of the practical utUity of which we have to speak in 
terms of warm commendation." — Athenteum, 

Hydraulics. 

HYDRAULIC TABLES, CO-EFFICIENTS, and FORMULA 
for finding the Discharge of Water from Orifices, Notches, Weirs, 
Pipes, and Rivers. With New Formulae, Tables, and General 
Information on Rain-fall, Catchment-Basins, Drainage, Sewerage, 
Water Supply for Towns and Mill Power. By John Nevillk. 
Civil Engineer, M.R.I.A. Third Edition, careluUy revised, with 
considerable Additions. Numerous Illustrations. Cr. 8vo, i^j. cloth. 

" Undoubtedly an exceedingly useful and elaborate compUarion." — Iron, 
" Alike valuable to students and engineers in practice." — Mining Journal, 

Strength of Cast Iron, &c. 

A PRACTICAL ESSAY on the STRENGTH of CAST IRON 
and OTHER METALS. By Thomas Tredgold, M.I.C.E., 
Author of " Elementary Principles of Carpentry." Fifth Edition, 
Edited by E. Hodgkinson, F.R.S. ; to which are added EX- 
PERIMENTAL RESEARCHES on the STRENGTH and 
OTHER PROPERTIES of CAST IRON. By the Editor. 
With 9 Engravings and numerous Wocdcuts. 8vo, I2j. cloth. 

\* Hodgkinson on Cast Iron, separately. Price 6j. doth. 

Minings Surveying and Valuing. 

THE MINERAL SURVEYOR AND VALUER'S COM- 
PLETE GUIDE, comprising a Treatise on Improved Mining 
Surveying, with new Traverse Tables ; and Descriptions of Im- 
proved Instruments ; also an Exposition of the Correct Principles 
of Laying out and Valuing Home and Foreign Iron and Coal 
Mineral Properties. By William Lintern, Mining and Civil 
Engineer. With four Plates of Diagrams, Plans, &c, i2mo, 4J. cloth. 

'* Contains much valuable information given in a small compass, and which, as far 
as we have tested it, is thoroughly trustworthy."— /rmi and Coal Trades Review, 

♦^* The above, bound with Thoman's Tables. (See page 21). 
Price 7^. 6d, cloth. 
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Slate and Slate Quarrying. 

A TREATISE ON SLATE AND SLATE QUARRYING, 
Scientific, Practical, and CommerciaL By D. C. Da vies, F.G.S., 
Mining Engineer, &c. With numerous Illustrations and Folding 
Plates. Crown 8vo, 6f. cloth. 

"A useful and practical hand-book on an important industry."— iS«^*ff^m!w'. 

" There is no other book which contains so much information concerning the pro- 
cedure observed in taking quarries, the processes employed in working them, and 
such full ■ statistics of the present and past position ot the great slate trade of 
Wales."— rAr Architect, 

Earthwork. 

EARTHWORK TABLES, showing the Contents in Cubic Yards 
of Embankments, Cuttings, &c., of Heights or Depths up to an 
average of 80 feet By Joseph Broadbent, C. E., and Francis 
Campin, C.E. Cr. 8vo, oblong, 5^. cloth. 

"The way in which accuracy is ilttained, by a simple division of each cross 
section into three elements, two of which are constant and one variable, is in- 
genious." — Athenasum, 

" Cannot fail to come into general vac,**— Mining youmoL 

Surv^ng (Land and Marine). 

LAND AND MARINE SURVEYING, In Reference to the 
Preparation of Plans for Roads and Railways, Canals, Rivers, 
Towns' Water Supplies, Docks and Harbours ; with Description 
and Use of Surveying Instruments. By W. Davis Haskoll, C. K 
8vo, I2J. dd, doth, with 14 folding Plates, and numerous Woodcuts. 

" A lAost useful and well arranged book for the aid of a student" — Builder. 
** Of the utmost practical utihty, and may be safely recommended to all students 
who aspixe to become dean and expert surveyors."— il/inin^ Journal, 

Coal and Coal Mining. 

COAL AND COAL MINING : a Rudimentary Treatise on. By 
Waeington W. Smyth, M.A., F.R.S., &c.. Chief Inspector 
of the Mines of the Crown and oi the Duchy of ComwalL New 
edition, revised and corrected* i2mo, with numerous Illustra- 
tions, 4r. cloth boards. 

" Everv portion of the volume appears to have been prepax«d with much care, and 
as an oudme is given of every known coal-field in this and other countries, as well as 
of the two principal methods of working, the book will doubtless interest a very 
large numbo: of readers." — Mining Journal, 

Trigonometrical Surveying. 

AN OUTLINE OF THE METHOD OF CONDUCTING A 
TRIGONOMETRICAL SURVEY, for the Formation of Geo- 
graphical and Topographical Maps and Plans, Military Recon- 
naissance. Levelling, &c., with the most useful Problems in Geodesy 
and Practical Astronomy, and Fonnulae and Tables for Facilitating 
their Calculation. By Lieut-General Fromb, R.E., late In- 
spector-General of Fortifications, &c. Fourth E<lition, Enlarged, 
thoroughly Revised, and partly Re- written. By Captain Charles 
^^ Warren, R.E., F.G.S. With 19 Plates and 115 Woodcuts^ 
'<U 8vo, i6x. cloth. 
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Fire Engineering. 

FIRES, FIRE-ENGINES, AND FIRE BRIGADES. With 
a History of Fire-Engines, their Construction, Use, and Manage- 
ment ; Remarks on Fire- Proof Buildings, and the Preservation of 
Life from Fire ; Statistics of the Fire Appliances in Englidi 
Towns ; Foreign Fire Systems ; Hints on Fire Brigades, &c., &c. 
By Charles F. T. Young, CE. With numerous Illustrations, 
handsomely printed, 544 pp., demy 8vo, i/. 4r. doth. 

" We can most heartily commend this book." — Enginteting. 

** We strongly recommend the book to the notice of all who are in any way In- 
terested in fires, fire-engines, or fire-brigades. ''—AfM'AtfiMM' Magantu, 

Manual of Mining Tools. 

MINING TOOLS. For the use of Mine Managers, Agents, 
Mining Students, &c. By William Morgans, Lecturer on Prac- 
tical Mining at the Bristol School of Mines. Volume of Text, 
lamo, 3^. With an Atlas of Plates, containing 235 Illustrations. 
4to, ts. Together, 9x. cloth boards. 

" Students in the Science of Mining, and Overmen, Captains, Managers, and 
Viewers may gain practical knowledge and useful hmts by the study of Mr. 
Morgans' lAviyxaX."— Colliery dtardian. 

** A very valuable work, which will tend materially to improve otir mining litera- 
ture. *'-"^«iwt>(^ Journal, 

Common Sense for Gas^ Users. 

COMMON SENSE FOR GAS-USERS : a Catechism of Gas- 
Lighting for Householders, Gasfitters, Millowners, Architects,. 
Engineers, &c., &c By Robert Wilson, C.E., Author of *' A 
Treatise on Steam Boilers.'' Second Edition. Crown 8vo, sewed,, 
with Folding Plates and Wood Engravings, zr. 6d, 

Engineering Fieldwork. 

THE PRACTICE OF ENGINEERING FIELDWORK, 
applied to Land and Hydraulic, Hydrographic, and Submarine 
Surveying and Levelling. Second Edition, revised, with consider- 
able additions, and a Supplementary Volume on WATER- 
WORKS, SEWERS, SEWAGE, and IRRIGATION. By W. 
Davis Haskoll, C.E. Numerous foldine Plates. Demy 8vo, » 
vols, in one, doth boards, i/. 5^. (published at 2/. 4J-.) 

Waterworks for Cities and Towns. 

WATERWORKS for the SUPPLY of CITIES and TOWNS, 
with a Description of the Principal Geological Formations of 
England as influencing Supplies of Water. By Samuel Hughes, 
F.G.S., Civil Engineer. New and enlarged edition, i2mo, with 
numerous Illustrations, 4r. td. doth, boards. 
*' One of the most convenient, and at the same time reliable works on a subject, 
the vital importance of which cannot be over-estimated." — Bradford Observer, 

Steam. 

THE SAFE USE OF STEAM : containing Rules for Unpro- 
fessional Steam Users. By an Engineer. Fourth Edition. i2mo. 

Sewed, dd, 
" If steam-users would but learn this litde book by heart, and then hand it to 
their stokers to do the same, and see that the latter do it, boiler explosions would 
become sensations by their rarity." — English Mechanic, 
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Field-Book for Engineers. 

THE ENGINEER'S, MINING SURVEYOR'S, and CON- 
TRACTOR'S FIELD-BOOK. By W. Davis Haskoll, C. E. 
lliird Edition, enlarged, consisting of a Series of Tables, with 
Rules, Explanations of Systems, and Use of Theodolite for Traverse 
Surveying and Plotting the Work with minute accuracy by means 
of Straight Edge and Set S(^uareonly; Levelling with the Theodo- 
lite, Casting out and Reducing Levels to Datum, and Plotting Sec- 
tions in the ordinary manner; Setting out Curves with the Theodo- 
lite by Tangential Angles and Multiples with Right and Left-hand 
Readings of the Instrument ; Setting out Curves without Theodolite 
on the S3rstem of Tangential Angles by Sets of Tangents and Off- 
sets ; and Earthwork Tables to & feet deep, calculated for every 6 
inches in depth. With numerous wood-cuts, i2mo, I2J. doth. 

** The book is very handy, and the author might have added that the separate tables 
of sines and tangents to every minute will make it useful for many other purposes, the 
genuine traverse tables existmg all the same."— ^/^i«N<rMm. 

" A very useful work for the practical engineer and sarrcyor"'— Railway News. 

** The work forms a handsome pocket volume, and cannot fail, from its portability 
and utility, to be extensively patronised by the engineering profession. —J/MiinK^ 
7<mmal, 

Earthwork, Measurement and Calculation of. 

A MANUAL on EARTHWORK. By Alex. T. S. Graham, 
C.E., Resident Engineer, Forest of Dean Central Railway. With 
numerous Diagrams. i8mo, 2x. td. doth. 

** As a really handy book for reference, we know of no work equal to it ; and die 
railway engineers and others employed in the measurement and calculation of earth- 
work will find a great amount of practical information very admirably arranged, and 
available for general or rough estimates, as well as for the more exact calculations 
required in the engineers' contractor's offices." — ArtUan. 

Bridge Construction in Masonry, Timber, & Iron. 

EXAMPLES OF BRIDGE AND VIADUCT CONSTRUC- 
TION OF MASONRY, TIMBER, AND IRON 5 consisting of 
46 Plates from the Contract Drawings or Admeasurement of select 
Works. By W. Davis Haskoll, C.E. Second Edition, with 
the addition of 554 Estimates, and the Practice of Setting out Works, 
illustrated with 6 pages of Diagrams. Imp. 4to, 2/. I2s. 6d, half- 
morocco. 

*' One of the very few works extant descending to the levd of ordinary routine, and 
treating on the common every-day practice of tne railway engineer. ... A work of 
the present nature by a man of Mr. HaskoU's experience, must prove invaluable to 
hundreds. The taUes of estimates appended to this edition will considerably enhance 
its value."— ^ME^tfrmt^. 

Pocket-Book for Marine Engineers. 

A POCKET BOOK FOR MARINE ENGINEERS. Con- 
taining useful Rules and Formulae in a compact form. By Frank 
Proctor, A. I.N. A. Second Edition, revised and enlarged. 
Royal 32mo, leather, gilt edges, with strap, \s, 

"We recommend it to oxir readers as going far to supply a long-felt want."^- 
'^' Science. 

" useful eompanion to all marine engvuten^-^United Service Goftei/e. 
7 anything required by a naval engineer appears to have been fbr- 
9n. 



PUBLISHED BY CROSBY LOCKWOOD & CO. 13 



Drawing for Engineers^ &c. 

THE WORKMAN'S MANUAL OF ENGINEERING 

DRAWING. By John Maxton, Instructor in Engineering 

Drawing, Royal Naval College, Greenwich, formerly of R. S. N. A., 

South Kensii^on. Third Edition, carefully revised. With upwards 

of 300 Plates and Diagrams. i2mo, doth, strongly bound, 4^. 

'* Even accomplished draughtsmen will find in it much diat will be of use to then. 
A copy of it should be kept for reference in every drawing office.** — Engituering, 
** Indispensable for teachers of engineering drawing."— ATnrAaMiirf' MagoMtfu, 

Oblique Arches. 

A PRACTICAL TREATISE ON THE CONSTRUCTION of 
OBLIQUE ARCHES. By John Hart. Third Edition, with 
Plates. Imperial 8vo, &r. cloth. 

Oblique Bridges. 

A PRACTICAL and THEORETICAL ESSAY on OBLIQUE 

BRIDGES, with 13 large folding Plates. By Geo. Watson 

Buck, M. Inst. C.E. Second Edition, corrected by W. H. 

Barlow, M. Inst. C.E. Imperial 8vo, \zs. doth. 

'* The standard text book for all engineers regarding skew arches b BCr. Buck's 
treatise and it would be impossible to consult a better."— ^»^>Mrr. 

Grantham's Iron Ship-Building. 

ON IRON SHIP-BUILDING; with Practical Examples and 
Details. Fifth Edition. Ima 4to, boards, enlarged from 24 to 40 
Plates (21 quite new), including the latest Examples. Together 
with separate Text, i2mo, doth limp, also considerably enlarged. 
By John Grantham, M. Inst. C.E., &c. 2/. 2x. complete. 

" A very daborate work. ... It forms a most valuable addition to the history 
of iron shipbuildmg, while its having been prepared by one who has made the subject 
his study for many years, and whose qualifications have been repeatedly recognised, 
will recommend it a:i one of (nactical utility to all interested in shipbuildmg."--w<rm^ 
a$ui Navr GateiU. 

** Mr. Grantham's work is of great interest. ... It is also valuable as a record 
of the progress of iron shipbuilding. . . > It will, we are confident, command an 
extensive circulation among shipbuilders in general. . . . Bjr order of the Board 
of Admiralty, the work will form the text-book on which the examination in iron ship- 
building of candidates for promotion in the dockyards will be mainly based."— 
Engineering. 

Wealds Dictionary of Terms. 

A DICTIONARY of TERMS used in ARCHITECTURE, 
BUILDING, ENGINEERING, MINING, METALLURGY, 
ARCHiEOLOGY, the FINE ARTS, &c. By John Weale. 
Fifth Edition, revised and corrected by Robert Hunt, F.R.S., 
Keeper of Mining Records, Editor of ** Ure*s Dictionary of Arts," 
&C. i2mo, cloth boards, 6s. 

" The best small technological dictionary' in the language." — Architect. 

** rhe absolute accuracy of a work of this character can only be judged of after 
extensive consultation, and from our examination it appears very correct and very 
complete."— il/iVfiMtf' Jourtial. 

"** There is no ne«l now to speak of the excellence of this work ; it received the ap- 
proval of the community long ago. Edited now by Mr. Robert Hunt, and published 
in a cheap, handy form, it wul to of the utmost service as a book of reference scarcely 
to be exceeded in 'vt\\ie."-^Scotsmati. -'-« 
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ARCHITECTURE, &c. 

Construction. 

THE SCIENCE of BUILDING : An Elementaiy Tieatise ob 

the Principles of Construction. By E. Wymdham Ta&n, M. A., 

Architect. With 47 Wood Engravings. Demy 8vo. %s, 6d, doth. 

" A very valuable txwk, which we strongly recommend to all students." — Builder, 

" No architectural student should be wi^ut this hand-book." — ArchUect. 

Beaton's Pocket Estimator. 

THE POCKET ESTIMATOR FOR THE BUILDING 
TRADES, being an easy method of estimating the various parts 
of a BuilcUng collectively, more especially applied to Carpenters' 
and Joiners' work, priced according to the present value of material 
and labour. By A. C. Beaton, Author of ''Quantities and 
Measurements." Second Edition. Carefiilly revised. 33 Wood- 
cuts. Leather. Waistcoat-pocket size. is. 6d. 

Beaton's Builders^ and Surveyors' Technical Guide. 

THE POCKET TECHNICAL GUIDE AND MEASURER 
FOR BUILDERS AND SURVEYORS: containing a Complete 
Explanation of the Terms used in Building Construction, Memo- 
randa for Reference^ Technical Directions for Measuring Work in 
all the Building Trades, &c. By A. C. Beaton. Second Edit. 
With 19 Woodcuts. Leather. Waistcoat-pocket size. is. 6^. 

Villa Architecture. 

A HANDY BOOK of VILLA ARCHITECTURE ; bong a 
Series of Designs for Villa Residences in various Styles. With 
Detailed Specifications and Estimates. By C. Wickes, Architect, 
Author of " The Spires and Towers of the Mediaeval Churches of Eng- 
land," &c. 31 Plates, 4to, half morocco, gilt edges, i/. u. 
*«* Also an Enlarged edition of the above. 61 Plates, with Detailed 

Specifications, Estimates, &c. . 2/. zs. half morocco. 
" The whole of the designs bear evidence of their beiiu^ the work of an artistic 
architect, and they will prove very valuable and suggestive. — BtiUding News, 

House Painting. 

HOUSE PAINTING, GRAINING, MARBLING, AND 
SIGN WRITING : a Practical Manual of. With 9 Coloured 
Plates of Woods and Marbles, and nearly 150 Wood Eugravings. 
By Ellis A. Davidson, Author of •* Building Construction," &c. 
Second Edition, carefully revised. i2mo, 6f. cloth boards. 
" Contains a mass of information of use to the amateur and of value to the practical 
man." — English Mechanic, 

Wilson's Boiler and Factory Chimneys. 

BOILER AND FACTORY CHIMNEYS ; their Draught-power 
and Stability, with a chapter on Lightning Conductors. By Robert 
Wilson, C.E., Author of ** Treatise on Steam Boilers," &c., &c 
Crown 8vo, %s. 6d. cloth. 
*' A most valuable book of its kind, full of useful information, definite in statement 
thoroughly practical in treatment" — The Local Gevemment Chronicle. p:cn. 
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A Book on Building. 

A BOOK ON BUILDING, CIVIL AND ECCLESIASTICAL. 

By Sir Edmund Beckett, Bart., LL.D., Q.C., F.R.AS., 

Author of "Clocks and Watches and Bells," &c. Crown 8vo, 

with Illustrations, ^s, 6d. cloth. 
*' A book which is always amuslngf and neariy always instructive. Sir E. Beckett 
will be read for the raciness oi his style. We are aUe very cotdiiUly to recemmend 
all persons to read it for themselves. The style throughout is in the highest degree 
condensed and epigrammatic."— 7Y;w/f. 

" We commend the book to the thoughtful consideration of all who are interested 
in the building 9Xt."~-Buiidtr, 

Architecture, Ancient and Modern. 

RUDIMENTARY ARCHITECTURE, Ancient and Modcnu 
Consisting of VITRUVIUS, translated by Joseph Gwilt, 
F.S.A., &c., with 23 fine copper plates; GRECIAN Archi- 
tecture, by the Earl of Aberdeen; the ORDERS of 
Architecture, by W. H. Leeds, Esq. ; The STYLES of Archi- 
tecture of Various Countries, by T. Talbot Bury; The 
PRINCIPLES of DESIGN in Architecture, by E. L. Garbett. 
In one volume, half-bound (pp. 1,100), copiously illustrated, I2j. 
%♦ Sold separately^ in two vols,, as follows — 

ANCIENT ARCHITECTURE. Containing Gwilt's Vitruvius 
and Aberdeen's Grecian Architecture. Price Zs. half -bound. 

N.B.— TAis is the only edition of VITRUVIUS procurable at a 
moderate price, 

MODERN ARCHITECTURE. Containing tlie Orders, by Leeds ; 
The Styles, by Bury ; and Design, by Garbett dr. half-bound. 

The Young Architects Book. 

HINTS TO YOUNG ARCHITECTS. By George Wight- 
WICK, Architect, Author of " The Palace of Architecture," &c., &c. 
New Edition, revised and enlarged. By G. HusKissoN GuiL- 
LAUME, Architect. Numerous illustrations. 1 2mo, cloth boards, 4;. 
" Will be found an acquisition to pupils, and a copy ought to be oonsidered as 
necessary a purchase as a Dox of instruments." — Archtttct. 

" Contains a laree amount of information, which young architects will do well to 
acquire, if they wish to succeed in the everyday work of their profession."— iE>ic^>A 
Mechamc, 

Drawing for Builders and Students. 

PRACTICAL RULES ON DRAWING for the OPERATIVE 
BUILDER and YOUNG STUDENT in ARCHITECTURE. 
By George Pyne, Author of a *' Rudimentary Treatise on Per- 
spective for Beginners.'' With 14 Plates, 4to, ^s. 6d. boards. 

Builder's and Contractors Price Book. . 

LOCKWOOD & CO.'S BUILDER'S AND CONTRACTOR'S 
PRICE BOOK for 1879, containing the latest prices of all kmds 
of Builders' Materials and Labour, and of all Trades connected 
with Building, &c., &c. The whole revised and edited by 
Francis T. W. Miller, Architect and Surveyor. Fcap. 8vo, 
strongly half-bound, 4;. 
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Handbook of Specifications. 

THE HANDBOOK OF SPECIFICATIONS; or, Practical 
Guide to the Architect, Engineer, Surveyor, and Builder, in drawing 
up Specifications and Contracts for Works and Constructions. 
lUustrated by Precedents of Buildings actually executed by eminent 
Architects and Engineers. Preceded by a Preliminary Essay, and 
Skeletons of Specmcations and Contracts, &c., && By Professor 
Thomas L. Donaldson, M.I.B.A. With A Review of the 
Law of Contracts. By W. Cunningham Glen, of the 
Middle Temple. With 33 Lithographic Plates, 2 vols., 8vo, 2/. 2s, 
" In these two volumes of 1,100 pt^es (togetheiv, forty-four specifications of executed 

oft' 



works are given, including the mecincations for parts of the new Houses of Parliament, 

KSir Charles Barry, and for the new Royal Exchange, bv Mr. Tite, M.P. 
maldson's Handbook of Specifications must be bought by aiU architects."— ^»<V!t^lrr. 

Taylor and Cresys Rome. 

THE ARCHITECTURAL ANTIQUITIES OF ROME. By 
the late G. L. Taylor, Esq., F.S. A., and Edwabd Cresy, Esq. 
New Edition, thoroughly revised, and supplemented under the 
editorial care of the Rev. Alexander Taylor, M.A. (son of 
the late G. L. Taylor, Esq.), Chaplain of Gray's Inn. This is 
the only book which gives on a large scale, and with the precision 
of architectural measurement, the principal Monuments of Ancient 
Rome in plan, elevation, and detaiL Large folio, with 130 Plates, 
half-bound, 3/. 3J. 
*«* Originally published in two volumes, folio, at 18/. iSj. 

Specifications for Practical Architecture. 

SPECIFICATIONS FOR PRACTICAL ARCHITECTURE : 

A Guide to the Architect, Engineer, Surveyor, and Builder ; with 

an Essay on the Structure and Science of Modem Buildings. By 

Frederick Rogers, Architect. With numerous Illustrations. 

Demy 8vo, \^s, doth. (Published at i/. lor.) 

*** A volume of specifications of a practical character being greatly requhed, and the 

old standard work of Alfred Bartholomew bemg out of print, the author, on the basts 

of that work, has produced the above. He has also inserted specifications of works 

that have been erected in his own practice. 

The House-Owner^s Estimator. 

THE HOUSE-OWNER'S ESTIMATOR ; or, What wiU it 
Cost to Build, Alter, or Repair? A Price-Book adapted to the 
Use of Unprofessional People as well as for the Architectural 
Surveyor and Builder. By the late James D. Simon, A.R.I.B. A. 
Edited and Revised by Francis T. W. Miller, Surveyor. With 
numerous Illustrations. Second Edition, with the prices carefully 
corrected to present time. Crown 8vo, cloth, 3J. td. 
In two years it will repav its cost a hundred times over." — Field.^ 
*' A very handy book for those who want to know what a house will cost to build, 
alter, or tcpaxc,**— English Mechanic. 

Useful Text-Book for Architects. 

THE ARCHITECT'S GUIDE : Being a Text-book of Useful 
Information for Architects, Engineers, Surveyors, Contractors, 
Clerks of Works, &c., &c. By Frederick Rogers, Architect, 
Author of "Specifications for Practical Architecture," &c. With 
numerous Illustrations. Crown 8vo, 6s, cloth. 
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CARPENTRY, TIMBER, MECHANICS. 

• 

TredgoUTs Carpentry^ new and cheaper Edition. 

THE ELEMENTARY PRINCIPLES OF CARPENTRY : 
a Treatise on the PreMm e and Eqnilibriiimof Tnnber Fnunmg, the 
Resistance of Timber, and the Construction of Floon^ Araies, 
Bridges, Roo6k Uniting Iran and Stone with Timber, Ac Towhich 
is added an Essay on the Natnre and Propefties of Timber, &c., 
with Descriptions of the Kinds of Wood used in Biulding ; also 
numerous Tables of the Scantlings of Timber for different porposes, 
the Specific Gnrities of Bfaterius, ftc Bjr Thomas Tkbdgold, 
C.E. Edited \rf Prnui Barlow, F.R.S. Fifth Edition, cor- 
rected and enUumL With 64 Plates (il of iidiich now first appear 
in this edition), Poitndt of the Author, and several Woodcuts, lu 
I ToL, 410, published at 2/. 2/,, reduced to i/. 5/. doth. 

*' Ought to be in eyoy vdittecf • md cvoy iNiildcK's lUMtarf. and IlioM vlio 
do not already pot«ii it ought to avail thr s »irl ye g of tlie new ymfOftr-^Bmlder. 

"A woric whose moniiniattai ^ y ft U cnce nnift oomineDd it wberevcf tifilftil car* 
pentry i« concenied. The Author's prindples are rather ooofinaed than impaired by 
lime. The adHirional plates are of great intrinric Talue.'*— ^«i£tfiM^ Nrwt. 

Grandys Timber Tables. 

THE TIMBER IMPORTER'S, TIMBER MERCHANTS, 
and BUILDER'S STANDARD GUIDE. By RlCBARD E. 
Grandy. Comprising : — An Analysis of Deal Standards, Home 
and Foreign, with comparative Values and Tabular Arrai4;ements 
for Fixing Nett Landed Cost on Baltic and North American Deals, 
including all intermediate Expenses, Freight, Insurance, &c., &c. ; 
together with Copious Information for the Retailer and Builder. 
Second Edition. Carefully revised and corrected. i2mo, 3/. 6d, 
doth. 

*' Everything it (nretends to be : built up gradually, It leads one from a forest to a 
treenail, luad tiurowa in, as a nukewdght, a nost of material c o nce r ning bricks, columns, 
cisterns, &c.— all that the class to whom it appeals requires."— ^iw'/ftrA Meckanic. 

"The cmlydifficulty wehaveisasion^tM Norin itspages. what we have tested 
of the contmlSytaken atcandom, is iuYuiahLycixnGU"~'IUMgirmUdSu$idn's Mammal. 

Tables for Packing-Case Makers. 

PACKING-CASE TABLES ; showing the number of Superficial 

Feet in Boxes or Packing-Cases, from six inches square and 

upwards. Compiled by William Richardson, Accountant. 

Second Edition. Oblong 4to, 3J. 6^. doth. 

" Will save much labour and calctdation to packing-case makers and those who use 
prxking-cases."— {rrwcrr. " Inyaluable labour-saving tables."— /fwiMMf^vr. 

Nicholson* s Carpenter^ s Guide. 

THE CARPENTER'S NEW GUIDE ; or, BOOK of LINES 
for CARPENTERS : comprising all the Elementary Principles 
essential for acquiring a knowledge of Carpentry. Founded on the 
late Peter Nicholson's stands^ work. A new Edition, revised 
by Arthur Ashpitel, F.S.A., together with Pmctical Rules on 
Drawing, by George Pynb. With 74 Plates, 4to^ i/. is, doth. 
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Dowsing s Timber Merdhanfs Companion. 

THE TIMBER MERCHANTS AND BUILDER'S COM- 
PANION ; containing New and Copious TaUes of the Reduced 
Weight and Measurement of Deals and Battens, of all sizes, from 
One to a Thousand Pieces, and the relative Price that each size 
bears per Lineal Foot to any given Price per Petersburgh Standard 
Hundred ; the Price per Cube Foot of Square Timber to any given 
Price per Load of 50 Feet; the proportionate Value of D^ds and 
Battens by the Standard, to Square Timber by the Load of 50 Feet ; 
the readiest mode of ascertainmg the Price of Scantling per Lineal 
Foot of any size, to any given Figure per Cube Foot. Also a 
variety of other valuable mfonnation. By William Dowsing, 
Timber Merchant Third Edition, Revised and Corrected. Crown 
8vo, 3J. doth. 
"£v«rydung is as concise and dew as it can passibiy be made. There can be no 
doubt that every timber merchant and builder ought to possess it" — HuU Adoertuer. 

Timber Freight Book. 

THE TIMBER IMPORTERS' AND SHIPOWNERS* 
FREIGHT BOOK : Being a Comprehensive Series of Tables for 
the Use of Timber Importers, Captains of Ships, Shipbrokers, 
Builders, and all Dealers in Wood whatsoever. By WIIXIAM 
Richardson, Timber Broker. Crown Svo, 6,r. doth. 

HortofCs Measurer. 

THE COMPLETE MEASURER ; setting forth the Measure- 
ment of Boards, Glass, &c., &c. ; Unequal-sided, Square-sided, 
Octagonal-sided, Roujid Timber and Stone, and Standing Timber. 
With just allowances for the bark in the respective species of 
trees, and proper deductions for the waste in hewing tne trees, 
&d ; also a Table showing the solidity of hewn or eight-sided 
timber, or of any octagonal-sided colunm. By Richard Horton. 
Third edition, with considerable and valuable additions, i2mo, 
strongly bound in leather, 5^. 
"Not only are the best methods of meastuement shown, and in some instances 
illustrated by means of woodcuts, but the erroneous sjrstems pursued by dishonest 
dealers are fully erposed The work must be considered to be a valuable addi- 
tion to every gardener's library.->&an^. 

Superficial Measurement. 

THE TRADESMAN'S GUIDE TO SUPERFICIAL MEA- 
SUREMENT. Tables calculated from I to 200 inches in length, 
b^ I to 108 inches in breadth. For the use of Architects, Surveyors, 
Engineers, Timber Merchants, Builders, &c By James Haw- 
kings. Fcp. y, 6d, cloth. 

Practical Timber Merchant. 

THE PRACTICAL TIMBER MERCHANT, being a Guide 
for the use of Building Contractors, Surveyors, Buildei^ &c-, 
comprising useful Tables for all purposes connected with the 
Timber Trade, Marks of Wood, Essay on the Strength of Timber, 
''emarks on the Growth of Timber, &c. By W. Richardson. 
ip. Svo, 3^. td, cloth. 
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The Mechanics Workshop Companion. 

THE OPERATIVE MECHANICS WORKSHOP COM- 
PANION, and THE SCIENTIFIC GENTLEMAN'S PRAC- 
TICAL ASSISTANT. By William Templbton. Twelfth 
Edition, with Mechanical Tables for Operative Smiths, Millwrights, 
Engineers, &a ; and an Extensive Table of Powers and Roots, 
&c, &c. iz Plates. i2mo, 51. bound. 

" As a text-book of reference, in which mechuiical and commercial demands are 
judiciously met, Tbmplbton's Companion stands unrivalled. **— 'Mechanic^ Magtume* 

" Admirably adapted to tlie wants of a very lari^e class. It has met with great 
success in the engineering workshop, as we can testify ; and there are a great many 
mea who, in a great measure, owe their rise in life to this Uttle work. **''JSmMifi£ Ntwi, 

Engineer's Assistant. 

THE ENGINEER'S, MILLWRIGHTS, and MACHINISTS 
PRACTICAL ASSISTANT ; comprismg a Collection of UseM 
Tables, Rules, and Data. Compiled and Arranged, with Original 
Matter, by William Templbton. 6th Edition. i8mo, 2s, 6d. 
doth. * 

I* So much varied information compressed into so small a space, and published at a 
price which places it within the reach of the humblest mechanic, cannot fail to com- 
mand the sale which it deserves. With the utmost confidence we commend this book 
to the attention of our readers." — MecAanics' Magazine . 

"A more suitable present to an apprentice to any of the mechanical trades could not 
possibly be vaaLde,"—£u$Umg Htwt, 

Designing, Measuring, and Valuing. 

THE STUDENT'S GUIDE to the PRACTICE of MEA- 
SURINGand VALUING ARTIFICERS' WORKS; containing 
Directions for taking Dimensions, Abstracting the same, and bringing 
the Quantities into Bill, with Tables of Constants, and copious 
Memoranda for the Valuation of Labour and Materials in the re- 
spective Trades of Bricklayer and Slater, Carpenter and Joiner, 
Painter and Glazier, Paperhanger, &c. With 43 Plates and Wood- 
cuts. Originally edited by Edward Dobson, Architect. New 
Edition, re-written, with Additions on Mensuration and Construc- 
tion, and useful Tables for facilitating Calculations and Measure- 
ments. By E. Wyndham Tarn, M.A., Svo, lar. 6df. cloth. 

" We have failed to discover anything connected with the buildine trade, firom ex- 
cavating foimdations to bell-hanging, that is not fully treated upon. — T'Atf Artvum, 

" Altogether the book is one which well fulfils the promise of its title-pa|[e, and we 
can thoroughly recommend it to the class for whose use it has been compiled. Mr. 
Tarn's additions and revisions have much increased the usefulness of the work, and 
have especially augmented its value to students."— £M|fiiM»n>v. 

Plumbing. 

PLUMBING ; a text-book to the practice of the art or craft of the 
plumber. With supplementary chapters upon house-drainage, em- 
bodying the latest improvements. By William Paton Buchan, 
Sanitary Engineer. i2mo, with about 300 illustrations. 3^. dd. 

cloth. 

*' There is no other manual in existence of the nlumber's art ; and the volume will 
be welcomed as the work of a practical master of nis trade." — Public Health. 

'* The chapters on house-dramage may be usefully consulted, not only by plumbees, 
but also by engineers and all engaged or interested in house-building. ' — Iron. 

*' A booJt containing a large amount of practical information, put together in a very 
intelligent manner, by one who is well qualified for the task."---C*(y Frets, 
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MATHEMATICS, &c. 

Gregorys Practical Maihematics. 

MATHEMATICS for PRACTICAL MEN ; bang a Coounon- 
place Book of Pure and Mixed Mathematics. Designed chiefiy 
for the Use of Civil Engineers, Architects, aynd Surveyors. Part I. 
PuRK Mathematics — comprising Arithmetic, Algelna, Geometry, 
Mensuration, Trigonometry, Conic Sections, Properties of Curves. 
PartIL MuoBP Mathematics— comprising Mechanirs in general. 
Statics, Dynamics, Hydrostatics, Hydrodynamics, Pneunatics, 
Mechanical Agents, Strength of Matenals. With an Appendix oif 
copioas Logarithmic and other Tablo. By Ountuus GUBGORY, 
LL.D., F.R.A.S. Enlarged by Henry Law, C.E. 4th Edition, 
carefiilly revised and corrected bv J. R. Young, formeriy Profes- 
sor of Mathematics, Belfast College ; Author of " A Course of 
Mathematics," fta With 13 Plates. Medium 8vo, i/. I/, doth. 

" The cng i acc r or aichitect will here find ready to his hand^niles for sohrins neariy 
every mathematiGal difficulty that may arise in his practice. The rules are in all cases 
explained by means of ezanq»les» in u^ich every step of the process is clearly worked 

**Ofatt of the most serrioeaUe books to die practical me r h a ni cs of die co uutiy . 

In the edition just brou|^ out, the work has a^^ been revised by 

Professor Young. He has modernised the notttion throu^iout, introduced a few 
para^iraphs here and there, and corrected the numerous typogia phical erran which 
nave escaped the eyes of the ftmner Editor. The bode is now as complete as it is 
poisible to make it It is an instructive book for the student, and a Text- 
book for him who having once mast«aied the suljects it treats o^ needs oocasiooally to 
refresh his memory upon them." — BwUing Nnut. 

'* As a standard work on mathematics it has not been excelled. "—.^Wiwmk 

The Metric System. 

A SERIES OF METRIC TABLES, hi which the British 
Standard Measures and Weights are compared with those of the 
Metric System at present in use on the Continent By C. H. 
DOWLING, C. E. Second Edition, revised and enlarged* 8vo, 
lOf. td, strongly bound. 

" Mr. Dowling's Tables, whidi are wdl put together, come just in time as a ready 
reckoner for the conversion of one ^tem into the other." — Atkemntm. 

"Their accuracy has been certified by Prof. Airy, Astronomer- RoyaL'—i^wiZi/ifr. 

" Reselution 8.— That advantage will be derived from the recent publication of 
Metric Tables, by C H. Dowling, C.ie^'*—Refort 0/ Stcticn F, Brit. Astoc., BatJL 

Comprehensive Weight Calculator. 

THE WEIGHT CALCULATOR; being a Series of Tables 
upon a New and Comprehensive Plan, exhibiting at one Reference 
the exact Value of any Weight from lib. to 15 tons, a^. 300 Pro- 
gressive Rates, from i Penny to 168 Shillings per cwt., and con- 
taining 186,000 Direct Answers, which with their Conrbinatioas 
consisting of a single addition (mostly to be performed at sight), 
_ will afford an aggregate of 10,266,000 Answers ; the whole l^ng 
"^■^ '"'<nilated and designed to ensure Correctness and promote 
atch. By Henry Harben, Accountant, Sheffield, Author 
The Discount Guide." An entirely New Edition, carefully 
\ Royal 8vo, strongly half-bound, 3af. 
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Comprehensive Discount Guide. 

THE DISCOUNT GUIDE : comprising several Series of Tables 
for the use of Merchants, Manufacturers, Ironmongers, and others, 
by which may be ascertained the exact profit arising from any mode 
of using Discounts, either in the Purchase or Sale of Goods, and 
the memod of either Altering a Rate of Discount, or Advancing a 
Price, so as to produce, by one operation, a sum that will realise 
any required pront after allowing one or more Discounts : to which 
are added Tables of Profit or Advance from i| to 90 per cent. 
Tables of Discount from i^ to 98I per cent., and Tables of Commis* 
sion, &c, from \ to 10 per cent. By Henry Harben, Accountant, 
Author of " The Weight Calculator." New Edition, carefully Re- 
vised and Corrected. Demy 8vo. (544 pp.), half-bound,;^ I 5j. 

InwoocTs Tables, greatly enlarged and improved. 

TABLES FOR THE PURCHASING of ESTATES, Freehold, 
Copyhold, or Leasehold; Annuities, Advowsons, &&, and for the 
Renewing of Leases held under Cathedral Churches, Colleges, or 
other corporate bodies ; for Terms of Years certain, and for Lives ; 
also for Valuing Reversionary Estates, Deferred Annuities, Next 
Presentations, &c., together with Smart's Five Tables of Compound 
Interest, and an Extension of the same to Lower and Intermediate 
Rates. By William Inwood, Architect The 20th edition, with 
considerate additions, and new and valuable Tables of Logarithms 
for the more Difficult Computations of the Interest of Money, Dis- 
count, Annuities, &c., by M. F^DOR Thoman^ cf the Society 
Cr^t MobiUer of Paris. l2mo, &r. doth. 

** Those interasted In the purdiase and sale of estates, and in the adjustment of 
compensation casesi as well as in transactions in annuities, life insurances, &c., will 
find the present edition of eminent vas\c»y-~EngiHetri»^r. 

** ' Inwood*s Tables' still maintain a most enviable reputation. The new issue has been 
enriched by large additional contributions by M. F^dor Thoman, whose carefully 
arranged Tables cannot fail to be of the utmost \x^ty" ^Mining youmal. 

Geometry for the Architect ^ Engineer^ &c. 

PRACTICAL GEOMETRY, for the Architect, Engineer, and 

Mechanic ; giving Rules for the Delineation and Application of 

various Geometrical Lines, Figures and Curves. By £. W. Tarn, 

M.A., Architect, Author of " The Science of Building," &c. 

With 164 Illustrations. Demy 8vo. I2x. 6d, cloth. 

*' No book with the same objects in view has ever been published in which the 
clearness of the rules laid down and the illustrative diagrams have been so satis- 
factory." — ScoUmoH, 

Compound Interest and Annuities. . 

THEORY of COMPOUND INTEREST and ANNUITIES ; 
with Tables of Logarithms for the more Difficult Computations of 
Interest, Discount, Annuities, &c., in all their Applications and 
Uses for Mercantile and State Purposes. With an elaborate Intro- 
duction. By FftDOR Thoman, of the Soci^t^ Cr^t Mobilier, 
Paris. 3rd Edition, carefully revised and corrected. t2mo,4x.6^. cl. 

A very powerful work, and the Author has a very remarkable command of his 
saUect."— /Vi^^ijvr A, eU Mor^n, 
"We reoonunend it to the notice of actuaries and accountants.**— ^/Am«MM. 
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Dentistry. 

MECHANICAL DENTISTRY. A |>ractical Treatise on the 
Construction of the various kinds of Artificial Dentures. Com- 
prising also Useful Formulae, Tables, and Receipts for Gold 
Plate, Clasps, Solders, etc., etc. By Charles Hunter. With 
numerous Wood Eneravings. Crown 8vo, *js. 6d. Cloth. 
'The work is vjsry 'praiCt\c^**—Monthfy Review of Dental Surgery. 
' An authoritative treatise. .... Many useful and practical hints are scattered 
throughout the work, while its value as a text book is enhanced by numerous illus- 
trations. We can strongly recommend Mr. Hunter's treatise to all students pre- 
paring for the profession of dentistry, as well as to every mechanical dentist.'*— 
Dublin yaumal gf Medical Science, 

Brewing. 

A HANDBOOK FOR YOUNG BREWERS. By Herbert 
Edwards Wright, B.A. Crown 8vo, ^s, 6d, cloth. 

"A thoroughly scientific treatise in popular language. It is evident that the 
author has mastered his subject in its scientific aspects." — Morning Advertiser. 

** We would particularly recommend teachers of the art to place it in every pupil's 
hands, and we feel sure its perusal will be attended with advantage." — Brewer. 

The Military Sciences. 

AIDE.M£M0IRE to the MILITARY SCIENCES. Framed 
from Contributions of Officers and others connected with the dif- 
ferent Services. Originally edited by a Committee of the Corps of 
Royal. Engineers. Second Edition, most carefully revised ^ an 
Officer of the Corps, with many additions ; containing nearly 350 
Engravings and many hundred Woodcuts. 3 vols, rofsl Svo, extra 
cloth boards, and lettered, 4/. lor. 
"A compendious encyclopaedia of niilitary knowledge.**— jE'</6i3»f^A Review, 
*' The most comprehensive work of reference to the military and colkiteral sdences." 
— Volunteer Sermce Gazette, 

Field Fortification. 

A TREATISE on FIELD FORTIFICATION, the ATTACK 
of FORTRESSES, MILITARY MINING, and RECON- 
NOITRING. By Colonel I. S. Macaulay, late Professor of 
Fortification in the R. M. A., Woolwich. Sixth Edition, crown 
8vo, doth, with separate Atlas of 12 Plates, I2j. complete. 

Dye- Wares and Colours. 

THE MANUAL of COLOURS and DYE-WARES : th«ar 
Properties, Applications, Valuation, Impurities, and SophisticatioiiSi 
For the Use of Dyers, Printers, DryssUters, Brokers, &c. By J. 
W. Slater. Post 8vo, yj. dd, cloth. 

"A complete encyclopoedia of the materia ttnctoria. The infonnadon is fnll 
and precise, and the methods of determining the value of articles liable to sophistica- 
tioo, are practical as well as valuable."— CA^mu/ and Druggist. 

Storms. 

STORMS : their Nature, Classification, and Laws, "mth the 
Means of Predicting them by their Embodiments, the Clouds. 
By William Blasius. With Coloured Plates and numerons 
Wood Engravings. Crown 8vo, lor. 6d, cloth boards. 
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JL ight-HoTises. 

EUROPEAN LIGHT-HOUSE SYSTEMS ; being a Report of 
a Tour of Inspection made in 1873. ^7 Major George H. 
Elliot, Corps of Engineers, U.S.A. Illustrated by 51 En- 
gravings and 31 Woodcuts in the Text. 8vo, 2IJ. doth. 

Electricity, 

A MANUAL of ELECTRICITY ; induding Galvanian, Mag- 

netism, Diamagnetism, Electro-Dynamics, Magno-Electricity, and 

the Electric Telegraph. By Henry M. Noad, Ph.D., F.C.S., 

Lecturer on Chemistry at St. George's HospitaL Fourth Edition, 

entirdy rewritten. Illustrated b^ 500 Woodcuts. Svo, i/. 41. doth. 

"The commendations already bestowed m the pages of the Lanctt on the former 

editions of this work are more than ever merited by the present. The accounts given 

of electricity and galvanism are not only complete m a scientific sense, but, which it a 

rarer thing, are popuUu: and interesting."— j&axm^. 

Text-Book of Electricity, 

THE STUDENT'S TEXT-BOOK OF ELECTRICITY. By 
Henry M. Noad, Ph.D., F.R.S., F.C.S. New Edition, care- 
fully Revised. With an Introduction and Additional Chapters 
by W. H. Prebcc, Vice-President of the Society of Telegraph 
Engineers, &c. Illustrated with 470 Illustrations. Crown Svo, 
\25, 6d. cloth. . [^/ Published, 

Rudimentary Magnetism. 

* RUDIMENTARY MAGNETISM : being a concise exposition 
of the general principles of Mi^etical Science, and the purposes 
to which it has been applied. By Sir W. Snow Harris, F.R.S. 
New and enlarged Edition, with considerable additions by Dr. 
NOAp, Ph.D. With 165 Woodcuts. i2mo, cloth, 41. 
« "As concise and lucid an exposition of the phenomena of magnetism as we believe 

j) it is jpNOsssble to write. '*—Enjirlu^ Mechanic, 

" The best possible Hianual on the subject of magnetism." — Mechanics* Magenine, 

Chemical Analysis, 

11 THE COMMERCIAL HANDBOOK of CHEMICAL ANA- 

^ LYSIS ; or Practical Instructions for the determination of the In* 

•^ trinsic or Commercial Value of Substances used in Manufactures, 

{ m Trades, and in the Arts. By A. Normandy, Author of " Prac- 

' tical Introduction to Rosens Chemistry/' and Editor of Rose's 

" Treatise on Chemical Analysis." New Edition, Enlarged, and 
to a great extent re-written, by Henry M. Noad, Ph. D., F.R.S. 
g; With numerous Illustrations. Cr. Svo, \2S, €d, cloth. 

:j "We recommend this book to the careful poiisal of every one ; it may be truly 

'" ; affirmed to be of universal interest, and we strongly recommend it to our readers as a 
' guide, alike indispensable to the housewife as to tne pharmaceutical practitioner."— 
Medical Times. 
^^\ ** Essential to the analysts appointed under the new Act. The most recent results 

^^ are given, and the work is well edited and carefully written." — Nature. 

Mollusca. 

A MANUAL OF THE MOLLUSCA ; being a Treatise on 
fj Recent and Fossil Shells. By Dr. S. P. Woodward, A.L.S. 

,eC With Appendix by Ralph Tate, A.L.S.,F.G.S. With numer- 

^ ous Plates and 300 Woodcuts. 3rd Edition. Cr. Svo, js, 6d, cloth. 
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Gold and Gold-Working. 

THE PRACTICAL GOLD- WORKER; or, The Goldsmith's 
ftnd Jeweller's Instructor. The Art of Alloying, Melting, Re- 
ducing, Colouring, Collecting and Refining. The processes of 
Manipulation, Recovery of Waste, Chemical and Physical Pro- 
perties of Gold, with a new System of Mixing its Alloys ; Solders, 
Enamels, and other useful Rules and Recipes, &c. By George 
E. Gee. Crown 8vo, 71. 6</. cloth. 

"A good, souod, technical educator* and will be generally accepted as an 
authority. It gives full paniculsus for mixing alloys and enamels, is easentiallya book 
for the workshop, and exactly fulfils the ^rpose 'vDXxxA^c^'-^HarologiceU yourt$al. 

"The best work yet pnntM on its subject for a reasonable price. We have no 
doubt that it will speeduy become a standard book which few will care to be vn^- 
out"— yrmri&r attd Metalworker, 

Silver and Silver Working. 

THE SILVERSMITH'S HANDBOOK, containing full In- 
structions for the Alloying and Working of Silver, including the 
different modes of refining and melting the metal, its solders, the 
preparation of imitation alloys, methods of manipulation, preven- 
tion of waste, instructions for improving and finishing the surface 
of the work, together with other usefiil information and memoranda. 
By George £. Gee, Jeweller, &c. Crown Svo, with numerous 
illustrations, 7^. 6</. cloth. 

" This work is destined to take up as good a position in technical literature as the 
PracticeU Goldworker^ a book which has passed through the ordeal of critical ex- 
amination and business tests with great success."— y(ncv//rr and Metalworker,' 

Clocks^ Watches^ and Bells. 

RUDIMENTARY TREATISE on CLOCKS, and WATCHES, 
and BELLS. By Sir Edmund Beckett, Bart (late E. B. 
Denison), LL.D., Q.C., F.R.A.S., Author of " Astronomy with- 
out Mathematics," &c. Sixth edition, thoroughly revised and 
enlai^ed, with numerous Illustrations. Limp cloth (No. 67, 
Weale's Series), 4f. dd, ; cloth boards, 5^. &/. 

'* As a popular and practical treatise it is unapproached.*' — English Mechanic. 

"The best work on the subject wobably extant. The treatise on bells is un- 
doubtedly the best in the language. To call it a rudimentary treatise is a misnomer, 
at least as respects clocks and bdls. It is the most important work of its kind in 
English. *---&'i4'UKr^rM^. 

'*The only modem treatise on dock-making.*— ^i^tvi^^a/ youmoL 

*' This admirable treatise on clocks, by the most able authority on such a subject, 
is completely perfect of its kind."— ^/ojuAsn^ 

Science and Scripture. 

SCIENCE ELUCIDATIVE OF SCRIPTURE, AND NOT 
ANTAGONISTIC TO IT ; being a Series of Essays on— i. 
Alleged Discrepancies ; 2. The Theory of the Geologists and 
Figure of the Earth ; 3. The Mosaic Cosmogony ; 4. Miracles in 
goieral — Views of Hume and Powell ; 5. The Miracle of Joshua — 
Views of Dr. Colenso ; The Supematurally Impossible ; 6. The 
Age of the Fixed Stars — their Distances and Masses. By Professor 
J. R. Young. Fcap. Svo, 5j. doth. 

" Distinguished by the true spirit of scientific inquiry, by great knowledge, by keea 
\ ability, and by a style peculiariy clear, easy, and energetJc*— AMKVi|/&nvmr/. 
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DR. LARDNER'S POPULAR WORKS. 
Dr. Lardner^s Museum of Science and Art. 

THE MUSEUM OF SCIENCE AND ART. Edited by 
DiONYSius Lardnbr,D.C.L., formerly Professor of Natural Phi- 
losophy and Astronomy in University College, London. With up- 
wards of 1200 Engra^ws on Wood. In 6 Double Volumes. 
Price £\ is., in a new and elegant cloth binding, or handsomely 
bound in half morocco, 3IJ. 6a, 

"The 'Museum of Science and Art* is the most valuable contribution that has 
ever been made to the Scientific Instruction of every dass of society.'*^>S'fr J)avid 
Bmnttr m ikt North British Rtvitw, 

'* Whether we consider the liberality and beauty of the illustrations, the diarm of 
the writing, or the durable interest of the matter, we must express our belief that 
there is hardly to be found among the new books, one that would be welcomed by 
people of so numy ages and classes as a valuable present.*'— iTjuiMfwrr. 

** Separate books formed from the above, suitable for WorkmetCs 

Libraries^ Science Classes^ ^f»c, 

COMMON THINGS EXPLAINED. Containing Air, Earth, Fire, 
Water, Time, Man, the Eye, Locomotion, Colour, Clocks and 
Watches, &c. 233 Illustrations, cloth gilt, 5^. 

THE MICROSCOPE. Containing Ootical Images, Magnifying 
Glasses, Origin and Description of the Microscope, Microscopic 
Objects, the Solar Microscope, Microscopic Drawing and Engrav- 
ing, &c. 147 Illustrations, cloth gilt, zr. 

POPULAR GEOLOGY. Containing Earthquakes and Volcanoes, 
the Crust of the Earth, etc. 201 Illustrations, doth gilt, 2x. 6^. 

POPULAR PHYSICS. Containing Magnitude and Minuteness, the 
Atmosphere, Meteoric Stones, Popular Fallacies, Weather Prog- 
nostics, the Thermometer, the Barometer, Sound, &c. 85 Illus- 
trations, cloth gilt, 2j. dd, 

STEAM AND ITS USES. Including the Steam Engine, the Lo- 
comotive, and Steam Navigation. ^ Illustrations, cloth gilt, 2; . 

POPULAR ASTRONOMY. Containing How to Observe the 
Heavens. The Earth, Sun, Moon, Hanets. Light, Comets, 
Eclipses, Astronomical Influences, &c 182 Illustrations, 45. 6^. 

THE BEE AND WHITE ANTS : Their Manners and Habits. 
With Illustrations of Animal Instinct and Intelligence. 135 Illus- 
trations, cloth gilt, 25, 

THE ELECTRIC TELEGRAPH POPULARISED. To render 
intelligible to all who can Read, irrespective of any previous Scien- 
tific Acquirements, the various forms of Telegraphy in Actual 
Operation. 100 Illustrations, cloth gilt, is, 6d, 

Scientific Class-Books^ by Dr. Lardner. 

NATURAL PHILOSOPHY FOR SCHOOLS. By Dr. Lardner. 
328 Illustrations. Sixth Edition, i vol. 3^. dd, cloth. 
** Conveys, in clear and precise terms, general notions of all the principal divisions 
of physical Science."— ^rs/ilrA Quarterly Review. 

ANIMAL PHYSIOLOGY FOR SCHOOLS. By Dr. Lardner. 
With l^ Illustrations. Second Edition, i vol. 3^. 6</. cloth. 
*' Clearly wntten,well arranged, and excellently illustrated, "^^ardeners' Chrouit le. 
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DR. lARDNER'S SCIENTmC WORKS. 
Astronomy. 

THE HANDBOOK OF ASTRONOMY. 4th Edition. Edited 
by Edwin Dunkin, F.R.S., Rl. Observatory, Gieenwidu With 
38 plates and upwards of 100 Woodcuts. Cr. 8vo, 9^. 6^. doth. 
" Probably no other book contains the same amount of inibnnation in so com- 
pendions and well-arranged a form." — Athenttum. 

Animal Physics. 

THE HANDBOOK OF ANIMAL PHYSICS. With 520 
Illustrations. New edition, small Svo, cloth« Is. 6d, 732 pages. 
" We have no hesitation in cordially reconunending it" — EducaHonal Times, 

Electric Telegraph. 

THE ELECTRIC TELEGRAPH. New Edition. ByE. B. 
Bright, F.R.A.S. 140 Illustriitions. Small 8vo, 2s. 6d. doth. 

' ' One of the most readable books extant on the Electric Telegra^" — Eng, Mechanic. 

LARDNER'S COURSE OF NATURAL PHILOSOPHY. 
Mechanics. 

THE HANDBOOK OF MECHANICS. Enlarged and ahnost 
rewritten by Benjamin Loewy, F.R.A.S. With 378 Illustra- 
tions. Post 8vo, 6s. doth. 
" The perspicuity of the original has been retained, ^ and chapters which had 
become obsolete, have been replaced by odiers of more modem character. The 
explanations^ throughout are studiotisly popular, and care has been taken to show 
the application of the various branches of physics to the industrial arts, and to 
the practical buaness oi}^t.^ -^Mining y<mmaL 

Heat. 

THE HANDBOOK OF HEAT. Edited and ahnost cntirdy 
Rewritten by Benjamin Loewy, F.R.A.S. etc. 117 Illustra- 
tions. Post 8yo, 6j. cloth. 

" The style is always clear and precise, and conveys instruction without leaving 
any cloudiness or lurking doubts behind.*' — Engineering. 

Hydrostatics and Pneumatics. 

THE HANDBOOK of HYDROSTATICS and PNEUMATICS. 
New Edition, Revised and Enlai^d by Benjamin Loewy, 
F.R.A.S. With 236 Illustrations. Post 8vo, 5j. cloth. 
" For those * who desire to attain an accurate knowledge of physical sdence with- 
out the profound methods of mathematical investigation,' this work is not merely in- 
tended, out well adapted." — Chemical News, 

Electricity y Magnetism, and Acoustics. 

THE HANDBOOK of ELECTRICITY, MAGNETISM, and 

ACOUSTICS. New Edition. Edited by Geo. Carey Foster, 

B.A., F.C.S. With 400 Illustrations. Post 8vo, 5^. doth. 

" The book could not have been entrusted to any one better calculated to preserve 

the terse and lucid style of Lardner, while correcting his errors and brin|;ing up his 

work to the present state of scientific knowledge.'*— i'<!^ar Science Revtrui, 

Optics. 

THE HANDBOOK OF OPTICS. New EdiHon. Edited by 
T. Olver Harding, B.A. 298 Illustrations. Post 8vo, $s. doth. 

'* Written by one of the ablest English scientific writers, beautifully and elaborately- 
illustrated.''— il/^^AaxzVf' Magazine. 

*♦* The abijve 5 Vols, form A Complete Course of Natural 

Philosophy. 
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Woods and Marbles {Imitation of). 

SCHOOL OF PAINTING FOR THE IMITATION OF 
WOODS AND MARBLES, as Taught and Practised by A. R. 
and P. Van der Burg, Directors of the Rotterdam Painting 
Institution. Illustrated with 24 full-size Coloured Plates ; also 
12 Plain Plates, comprising 154 Figures. Royal folio, bound, 
2/. I2J. td, [Just Published. 

Pictures and Painters. 

THE PICTURE AMATEUR'S HANDBOOK AND DIC- 
TIONARY OF PAINTERS : being a Guide for Visitors to 
Public and Private Picture Galleries, and for Art-Students, in- 
cluding an explanation of the various methods of Painting ; In- 
structions for Cleaning, Re-Lining, and Restoring Oil Paintings; 
A Glossary of Terms; an Historical Sketch of the rrincipal Schools 
of Painting ; and a Dictionary of Painters, giving the Copyists 
and Imitators of each Master. By Philippe Daryl, B. A. Crown 
8vo, 3J. 6t/. cloth. 

" Useful as bringing together in a compendious form an almost complete bio- 
graphical stock of information respecting the painters of the world." — May/air. 

" The bulk of the book is occupied by a dictionary of painters which, considering 
its small compass, is really admirable : the utility of a table of dates of painters in so 
portable a form is unquestionable. We cordially recommend the hook, "Bus^r. 

Popular Work on Painting. 

PAINTING POPULARLY EXPLAINED; with Historical 

Sketches of the Progress of the Art. By Thomas John Gullick, 

Painter, and John Timbs, F.S.A. Fourth Edition, revised and 

enlarged. With Frontispiece and Vignette. In small 8vo, dr. cloth. 

\* This Work has been adopted as a Priu-book in the Schools of 

Art at South Kensington, 

" Much may be learned, even by those who fancy they do not require to be taught, 

£rom the careful perusal of this unpretendmg but comprehensive treatise. " — A rt JoumaK 

" Contains a large amount of original matter, agreeably conveytd.**— Builder, 

Grammar of Colouring. 

A GRAMMAR OF COLOURING, applied to Decorative 
Painting and the Arts. By George Field. New edition, en- 
larged and adapted to the use of the Ornamental Painter and 
Designer, by Ellis A. Davidson. With new Coloured Diagrams 
and numerous Eng^ravings on Wood. i2mo, y, 6d, cloth boards. 

" One of the most useful of student's books, and probably the best known of the 
few we have on the subiect.** — Architect. 

'* The book is a most useful risumi of the properties of pigments."— if y^iV^/r. 

Wood' Carving. 

INSTRUCTIONS in WOOD-CARVING, for Amateurs 1 with 
Hints on Design. By A Lady. In emblematic wrapper, hand- 
somely printed, with Ten large Plates, 2s, 6d, 
** The handicraft of Uie wood-carver, so well as a book can impart it, may be learnt 
from ' A lAd/s ' publication. "•**j4/A«n««i«; 

Geology^ Physical and Historical. 

A CLASS-BOOK of GEOLOGY, PHYSICAL and HIS- 
TORICAL. With more than 250 Woodcuts. By Ralph Tate, 
A.L.S., F.G.S. i2mo, 5^. cloth boards. 
" The fulness of the matter has elevated the book into a manual, "'-vf^'^a/ Board 
Chronicle. 
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Delamotte's Works an Illumination & Alphabets, 

A PRIMER OF THE ART OF ILLUMINATION ; for the 
use of Beginners : ¥rith a Rudimentary Treatise on the Art, Prac- 
tical Directions for its Exerdse, and numerous Examples taken 
from Illuminated MSS., printed in Gold and Colours. By F. Dela- 
MOTTB. Small 4to, 91. Elegantly bound, cloth antique. 

*' A handy book, beautifully illustnted ; the text of whidi is wdl written, and cal- 
culated to bie uaeAiL . . . The examples ofandeot MSS. recommended to the student, 
whidi, with much good sense, the author chooses from collections accessible to all, are 
selected widi judgment and knowledge, as well as taaXit,**'^Atk€tiaum, 

ORNAMENTAL ALPHABETS, ANCIENT and MEDIEVAL ; 
from the Eighth Century, with Numerals ; including Gothic, 
Church-Text, large and snudl, German, Italian, Arabesque, Initials 
for Illumination, Monograms, Crosses, &c &c., for the use of 
Architectural and Engineering Draughtsmen, Missal Painters, 
Masons, Decorative Painters, Lithographers, Engravers, Carvers, 
&C. &c. &c Collected and engraved by F. Delamotte, and 
printed in Colours. Royal 8vo, oblong, 4J. doth. 

" A wdl-known engraver and draughtsman has enrolled in diis useful book the 
result of many years' study and research. For those who insert enamelled sentences 
round gilded cnalioes, who blazon shop legends over shop-dooxs, who letter church 
walls with pithy sentences from the Deodogue, this book wUl be useful "—v^iAnunwNf. 

EXAMPLES OF MODERN ALPHABETS, PLAIN and ORNA- 
MENTAL ; including German, Old English, Saxon, Italic, Per- 
spective, Greek, Hebrew, Court Hand, Engrossing, Tuscan, 
Riband, Gothic, Rustic, and Arabesque; with several Original 
Designs, and an Analysis of the Roman and Old English Alpha* 
bets, laige and small, and Numerals, for the use of Draughtsmen, 
Surveyors, Masons, Decorative Painters, Lithographers, Engravers, 
Carvers, &c. Collected and engraved by F. Delamotte, and 
printed in Colours. Royal 8vo, oblong, 41. cloth. 

'* To artists of all classes, but more especially to ardutects and engravers, this very 
handsome book will be invaluable. There is comprised in it every possible shape into 
which the letters of the alphabet and numerals can be formed, smd the ttlent which 
has been exprnded in the conception of the various plain and ornamental letters is 
wondarful.''--vS'A»iMi40n£ 

MEDIiGVAL ALPHABETS AND INITIALS FOR ILLUMI- 
NATORS. By F. Delamotte, Illuminator, Dengner, and 
Engraver on Wood. Containing 21 Plates, and Illuminated Title, 
printed in Gold and Colours. With an Introduction by J. Willis 
Brooks. Small 4to, df. cloth gilt 

" A volume in which the letters of the alphabet come forth glorified in gilding and 
all the colours of the prism interwoven ana intertwined and intermingled, sometimes 
with a sort of rainbow arabesque. A poem emblazoned in these characters would be 
only comparable to one of those delidous love letters symbolized in a bunch of flowers 
«rell selected and cleverly arranged.'* — Sun, 

THE EMBROIDERER'S BOOK OF DESIGN ; containing Initials, 
Emblems, Cyphers, Monograms, Ornamental Borders, Ecclesias- 
tical Devices, Mediaeval and Modem Alphabets, and National 
Emblems. Collected and engraved by F. Delamotti^ and 
rinted in Colours. Oblong royal 8vo, 2s, 6d. in ornamental boards. 
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AGRICULTURE, GARDENING, &c. 

♦ 

Potato Culture. 

POTATOES, HOW TO GROW AND SHOW THEM. A 
Practical Guide to the Cultivation and General Treatment of the 
Potato. By James Pink, Author of ** How to Grow One Thou- 
sand Pounds of Potatoes from One Pound of Seed." With 
numerous Illustrations. Second Edition. Crown 8vo, 2^, cloth. 

\yu5t Published, 
** A well written little volume. The author rives good practical instructions 
under both divikidns of his subject." — Agricultural Gazette. 

" Cordial praise must be given to Mr. Pink for his thoroughly practical and useful 
vtorV."— Daily Chronicie. 

Kitchen Gardening. 

KITCHEN GARDENING MADE EASY. Showing how to 
prepare and lay out the ground, the best means of cultivating every 
known Vegetable and Herb, with cultural directions for the 
management of them all the year round. By George M. F. 
Glen NY, Editor of " Glennv's Illustrated Garden Almanack," and 
Author of ** Floriculture,' &c. With Illustrations, lamo, zr. 
cloth boards. [Just Published. 

" As a jruide to hardy kitchen gardening, this book will be found trustworthy and 

useful to the many who cannot spare the time to consult more comprehensive and 

detailed works."— A'tfr/A British Agriculturist, 

Bulb Culture. 

THE BULB GARDEN, or, How to Cultivate Bulbous and 
Tuberous-rooted Flowering Plants to Perfection. A Manual 
adapted for both the Professional and Amateur Gardener. By 
Samuel Wood, Author of "Good Gardening," etc. With 
Coloured Illustrations, Plans of Gardens best suited to the Cultiva- 
tion of Bull», and numerous Wood Engravings. Crown 8vo, 
3J. 6d, cloth. [Just published. 

" Supplies the want which has hitherto existed of any sufficiently modem work ot 
the kind. The book contains practical suggestions as to the arrangement of 
the flowers, and the growth of floerer-roots for the trade, as well as for amusement" 
—Saturday Review. 

Production of Meat. 

MEAT PRODUCTION. A Manual for Producers, Distributors, 
and Consumers of Batchers' Meat Being a treatise on means of 
increasing its Home Production. Also comprehensively treating 
of the Breeding, Rearing, Fattening, and Slaughtering of Meat- 
yielding Live Stock ; Indications of the Quality ; Means for Pre- 
serving, Curing, and Cooking of the Meat, etc., etc. By John 
EwART, author of "The Land Improvers Pocket Book," etc. 
With numerous Illustrations. Cr. 8vo, 5/. cloth. 

" A compact and handy volume on the meat question, which deserves serious and 
thoughtful c:>nsideration at the present time, when the question of the food suppi/ of 
I he cnu*>try has become one of the leading topics of the ^y."—'Afeat and Provision 
Tradei Review, 
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Good Gardening. 

A PLAIN GUIDE TO GOOD GARDENING ; or, How to 
Grow V^etables, Fruits, and Flowers. With Practical Notes on 
Soils, Manures, Seeds, Planting, Laying-out ' of Gardens and 
Grounds, &c. By S. Wood. Second £kiition, with considerable 
Additions, &c., and numerous Illustrations. Cr. 8vo,. 5^. cloth. 
** A very gocd book, and one to be highly reconunended as a practical guide. 
The practical directions are excellent" — Athinaum. 
" A thoroughly useful guidebook for the amateur gardener.**— j^/it^ Telegra^k, 

Profitable Gardening. 

MULTUM-IN-PARVO GARDENING; or, How to make One 
Acre of Land produce £(i7Xi a year, by the Cultivation of Fruits 
and Vegetables ; also, How to Grow Flowers in Three Glass 
Houses, so as 1;o realise ;f 176 per annum clear Profit. By Samuel 
Wood, Author of *' Good Gardening," &c 3rd Edition, revised. 
With Wood Engravings. Cr. 8vo, 2j. cloth. 
" We are bound to recommend it as not only suited to the case of the amateur and 
gentleman's gardener, but to the market grower." — Gardemt's Magazine. 

Scott Burris System of Modern Farming. 

OUTLINES OF MODERN FARMING. By R. Scott Burn. 
Soils, Manures, and Crops — Farming and Farming Economy — 
Cattle, Sheep, and Horses — Management of the Dairy, Pigs, and 
Poultry — Utilisation of Town-Sewage, Irrigation, &a New Edition. 
In I vol. 1250 pp., half-bound, profusely illustrated, izr. 
" There is sufficient stated within the limits of this treatise to prevent a &rmer 
from going far wrong in any of his operations." — Observer, 

Ewarfs Land Improver's Pocket-Book. 

THE LAND IMPROVER'S POCKET-BOOK OF FOR- 
MULAE, TABLES, and MEMORANDA, required m any Com- 
putation relating to the Permanent Improvement of Landed Pro- 
perty. By John Ewart, Land Surveyor and Agricultural Engineer. 
Royal 32mo, oblong, leather, gilt edges, with elastic band, 45-. 
' A compendious and handy little yohxaie.** —Spectator, 

Hudson's Tables for Land Valuers. 

THE LAND VALUER'S BEST ASSISTANT : being Tables, 
on a very much improved Plan, for Calculating the Value of 
Estates. With Tables for reducing Scotch, Irish, and Provincial 
Customary Acres to Statute Measure, &c. By R. Hudson, C. E. 
New Edition, royd 32mo, leather, gilt edges, elastic band, 4;. 
* ' Of incalculable value to country gendemen and professional men. '''^Fmrmet'eyimmaL 

Complete Agricultural Surveyor' s Pocket-Book. 

THE LAND VALUER'S AND LAND IMPROVER'S COM- 
PLETE POCKET-BOOK ; consistmg of the above two works 
bound together, leather, gilt edges, wiSi strap, *js. 6d. 

t^^ The above forms an unequalled and most compendious Pocket 

Vade-mecum for the Land Agent and Agricultural Engineer. 

** We consider Hudson's book to be the best ready-reckoner on matters rdating to 

the valuation of land and crops we have ever seen, and its copibination with Mr. 

Ewart's work greatly enhances the value and usefulness of the latter-mentioned . . 

It is most useful as- a manual for reference.*' — North of England Partner, 
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Youatt and Burns Complete Gr^zter. 

THE COMPLETE GRAZIER, tnd FARMERS and CATTLE- 
BREEDERS ASSISTANT. A Compendium of Husbandly. 
By William Youatt, Esq., V.S. 12th Edition, very con- 
siderably enlarged, and brought up to the present requirements of 
agricultural practice. By Robert Scott Burn, Author of "The 
lessons of My Farm, " &c One large 8vo volume, 860 pp. ivith 244 
Illustrations. l/. ix. half-bound. 

'* The standard and text-book, with the fanner and jgfioKt.^—'Fmrmn's Mttgawbu. 

"A treatise which will remain a standard work on the subject as long as British 
agriculture endures."— ^an( Latu Ejc^ss, 

Donaldson and Burns Suburban Farming. 

SUBURBAN FARMING. A Treatise on the Lavii^ Out and 
Cultivation of Farms, adapted to the produce of Milk, Butter and 
Cheese, Eggs, Poultry, and Pigs, ^y the late Professor John 
Donaldson. With considerable Additions, Illustrating the more 
Modem Practice by Robbrt Scott Burn. With numerous 
Illustrations. Crown 8vo, dr. cloth. 
"An admirable treatise on all matters connected with the laying-out and cultivation 
of dairy farms." — Livt Stock Journal, 

Scott Bunis Introduction to Farming. 

THE LESSONS of MY FARM : a Book for Amateur Agricul- 
turists, being an Introduction to Farm Practice, in the Culture of 
Crops, the Feeding of Cattle, Management of the Dairy, Poultry, 
Pigs, &c By R. Scott Bujin. Wi£ numerous lUus. Fq). dr. d. 
"A complete introduction to the whole round of figinning practice.'*'— J^Mii BuiL 

Auctioneer's Assistant. 

THE APPRAISER, AUCTIONEER, BROKER, HOUSE 
AND ESTATE AGENT, AND VALUERS POCKET AS- 
SISTANT, for the Valuation for Purchase, Sale,, or Renewal of 
Leases, Annuities, and Reversions, and of property senendly; 
with Prices for Inventories. &c By John Wheslbr, "N^uer, &c 
Fourth Edition, enlarged, by C. Korris. Royal 32mo, doth, O. 
"A neat and concise book of reference, containing an admirable and deany- 

arranged list of prices for inventories, and a very practical guide to determine tlie 

value of furniture, ftc"— ^/aiM&n/. 

The Management of Estates. 

LANDED ESTATES MANAGEMENT: Treating of the 
Varieties of Lands, Peculiarities of its Farms, Methods^ of Farming, 
the Setting-out of Fanns and their Fields, Construction of Roads, 
Fences, Gates, and Farm Buildings, of Waste or Unproductive 
Lands, Irrigation, Drainage, Plantation, &c. By R. ScoTT Burn, 
Fcp. 8vo. numerous Illustrations, y, 6d» 

" A complete and comprehensive outline of the duties appertaining to the manage- 
ment of landed estates.' ' — Jouf nai ^Forestry* 

'* A very useful vade-mecum to such as have the care of land." — Globe, 

" Should be in the hands of all young men whose pursuits are in aay way con- 
nected with land." — Bstatts Gawette, 

*' A valuable and important work on a subject of imperative moment, as there b a 
large and daily increasmg demand for farm produce of all kinds/'— Farwrrr'f HtraUf 
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'* A Complete Epitame of the Laws of this 
Country*^ 

EVERY MAN'S OWN LAWYER; a Handy-Book of the Prin- 
ciples of Law and Equity. By A Barrister. i6Ui Edition, 
Revised to the end of last Session. Including a Summary of the 
principal Acts of the past Session (1878), viz. : — The Bills of Sale 
Act, The Weights and Measures Act, The Dentists Act, The 
Public Health Act (as to the Supply of Water to Dwelling- 
houses), The Matrimonial Causes Act (as to aggravated Assaults 
upon Wives), &c., &a With Notes and References to the Au- 
thorities. Crown 8vo, price ts* %d, (saved at every consultation)* 
strongly bound. xJ^^^ Published. 

COMPRISING THB LAWS OF 
Bankruptcy— Bills or Excmangs— Contracts and Agrrxmbnts—Copvrxght 

— DOWBR AND DiVORCB— ElBCTIONS AND RbGZSTRATION — INSURANCE— LiBBL 

AND Slandxr — Mortgagbs—Sbttlsmbnts— Stock Exchangb Practick — 
Tradb Marks and Patbnts— Trbspass, Nuisancbs, btc— Transfbr or 
XJuf D» btc^Warranty— Wills and Agrbbmbnts, btc Also Law for 
Landlord and Tenant — Master and Servant— Workmen and Apprentices — Heirs, 
Pevisees, and Lt^gatees — Husband and Wife— Executors and Irustees — Gtuun^an 
and Ward — Married Women and Infimt»— Partners and Agents— Lender and 
Borrower — Debtor and Creditor^Purdiaser and Vendor — Companies and Asso- 
ciation^-FriencUy Societies — Qergymen, Churchwardens'— Medical Piactitianers, 
&c — Bankers-r-Fa imu ' s Contractors — ^Stock and Share Bnricers — Sportsmen 
and Gamekeepers — Farriers and Horse-Dealers— Auctioneers, House-Acotts— 
Innkeepers, &c. — Pawnbrokers^-Surveyors— Railways and Carriers, &c., &c 
'* No EngUshman ought to be without this book."— jSnsfSMirr. 
" What it professes to be— « complete epitome of d&e laws of this country, thoiou|s:h1y 
intelligihle to non-professional readers. The book is a hand}[ one to have in readiness 
when some knotty point requires ready solution. "-^r/rx Lift. 
'** A concise, cheap, and complete epitome of the English law, so plainly written 
that he who runs may read, and he who reads may understand." — Figaro. 

** A useful and concise epitome of the law, compiled with considerable care." — 
Law Magazine. 

" Full of information, fitly expressed without the aid of technkal expressions, and 
to the general public will, we doubt not, prove of considerable yrorih.'*—£c(momtsi. 

A. ticttofteeTtft^* 

AUCTIONEERS : THEIR DUTIES AND LIABILITIES. 
By Robert Squibbs, Auctioneer. Demy 8vo, loif. 6a. cloth. 

\yust published, 
" Mr. Squibbs writes with evident knowledge of his subject and shrewd oommoa 
sense. His book should be useful to young auctioneers, and serviceable for 
reference even to old ones." — Scotsman. 

House Property. 

HANDBOOK OF HOUSE PROPERTY : a Popular and Prac- 
tical Guide to the Purchase, Mortgage, Tenancy, and Compulsory 
Sale of Houses and Land ; including the Law of Dilapidations and 
Fixtures ; with Explanations and Examples of all kinds of Valua- 
tions, and useful Information and Advice on Building. By Edward 
Lance Tarbuck, Architect and Surveyor. i2mo, 5x. doth boards. 

** We are glad to be able to recommend it." — Builder. 
** The advice is thoroughly practical."— >Z.diw y&umaL 
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BUDIMENTA EY SCIENT ITIC SERIES. 

No ARCHITECTURE, BUILDING, ETC. 

id. ARCHITECTURE— ORDERS— Tbt Orders and Iheir .^Ihetic 

PrinciplFi. BrW. H. LlEDS, llluslrated. ii. 6d. 
\^. ARCHlTECTURE^STyLES—The History and Desaiption of 
lbs SlylM o( Architcclnro of Vjirion. Coontriei, from tho EarliMt to tha 
Pnaon I Period. By T. T*LBOT BuKV, F.R.I. B.A., »c. lllu.lraMd. u. 
V OnDKiti AND Stvlh of Archit.ctuhi, in Om Vol., ji. bd. 
l8. ARCHITECTURE— DESIGN— Xixt Principles of Design in 
Archilcclure. MI deduciblo from Naturo and «=n,pliiod in tbe Work, of tha 
Greek and Gothic Architecti, By E. L. GiiiBBTT, Architect. lUuiinted. it. 
*.• Tin Ikm trtadint Worlo, in Om kandiimt Val,, kalf innJ, tntitUd 
"MoDnitK AiicmiKcnimi,"jSri-«6r. 
33. THE ART OF BUILDING, Rudiments of. General PrindplM 
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Architecture, Building, etc., continued, 

25. MASONRY AND STONECUTTING, Rudimentary Treatise 
on ; in which the Principles of Masonic Projection and their application to 
the Construction of Curved Wing- Walls, Domes, Oblique Brides, and 
Roman and Gothic Vaulting, are concisely explained. By Edward Dobson, 
M.K.I.B.A., &c. Illustrated with Plates and Diagrams. 2s. 6d.t 

44. FOUNDATIONS AND CONCRETE ^(O^^^", a Rudimentary 

Treatise on ; containing a S3mopsis of the principal cases of Foundation 
Works, with the usual Modes of Treatment, ana Practical Remarks on 
Footings, Planking, Sand, Concrete, Beton, Pile-driving, Caissons, and 
Coffenlams. By £. Dobson, M.R.I.B.A., fcc. Fourth ££tion, revised hy 
Gborgb Dodd, C.E. Illustrated, xs. 6d. 

42. COTTAGE BUILDING, By C. Bruce Allen, Architect 

Eighth Edition, revised and enlarged. Numerous Illustrations, xs. 6dk 

45. LIMES, CEMENTS, MORTARS, CONCRETES, MASTICS, 

PLASTERING, «tc. By G. R. Burnell, C.E. Eleventh Edition, xs. 6d. 

57. WARMING AND VENTILATION, a Rudimentary Treatise 
on ; being a concise Exposition of the General Principles of the Art of Warm- 
ing and Ventilating Ijomestic and Public Buildings, Mines, Lighthouses, 
Ships, &c. By Charlbs Tomlinson, F.R.S., &c. Illustrated. 3s. 

83*». CONSTRUCTION OF DOOR LOCKS, Compiled from the 
Papers of A. C. Hobbs, Esq., of New York, and Edited by Charlbs Tom- 
linson, F.R.S. To which is added, a Description of Fenby's Patent Locks, 
and a Note ui>on Iron Safes by Robert Mallbt, M.I.C.E. Illus. as. 6d. 

III. ARCHES, PIERS, BUTTRESSES, &'c.: Experimental Essays 
on the Principles of Construction in ; made ^ith a view to their being useful 
to the Practical Builder. By Wiluam Bland. Illustrated, xs. 6d. 

116. THE ACOUSTICS OF PUBLIC BUILDINGS; or. The 
Principles of the Science of Sound applied to the purposes of the Architect and 
Builder. By T. Roger Smith, M.K.I.B.A., Architect. Illustrated, xs. 6d. 

124. CONSTRUCTION OF ROOFS, Treatise on the, as regards 
Carpentry and Joinery. Deduced from the Works of Robison, Pricb, and 
Trbdgold. Illustrated, xs. 6d. 

127. ARCHITECTURAL MODELLING IN PAPER, the Art of. 

By T. A. Richardson, Architect. Illustrated, xs. 6d. 

128. VITRUVIUS—THE ARCHITECTURE OF MARCUS 

VITRUVIUS POLLO. In Ten Books. Translated from the Latin by 
Joseph Gwilt, F.S.A., F.R.A.S. With 23 Plates. 5s. 

130. GRECIAN ARCHITECTURE, An Inquiry into the Principles 
of Beauty in ; with a Historical View of the Rise and Progress of the Art in 
Greece. By the Earl ob Aberdeen, xs. 
%* The two preceding Works in One handsome Vol,, half hound, entiilal "Akcunt 

Architecxurk " ^rice 6s 
132* DWELLING-HOUSES, a Rudimentary Treatise on the Erection 
of By S. H. Brooks, Architect. New Edition, with Plates, as. 6d.t 

156. QUANTITIES AND MEASUREMENTS, How to Calculate and 
Take them in Bricklayers', Masons', Plasterers^ Plumbers', Painters', Paper- 
hangers', Gilders', Smiths', Carpenters', and Joiners' Work. By A. C. 
Bbaton, Architect and Surveyor. New and Enlarered Edition. lUus. xs. 6d. 

175. LOCK WOOD ^ CO:S BUILDER'S AND CONTRACTOR'S 
PRICE BOOK, for 1879, containing the latest Prices of all kinds uf Builders' 
Materials and Labour, and of all 1 rades connected with Building : Lists of 
the Members of the Metropolitan Board of Works, of Districts, District 
Officers, and District Surveyors, and the Metropolitan Bye-laws. Edited by 
Francis T. W. Miller, Architect and Surveyor. 3s. 6d. ; half bound, 4s. 

182. CARPENTRY AND JOINERY— "Iwe. Elementary Prik- 

CIPLHS OF Carpentry. Chiefly composed from the Standard Work of 
Thomas Tredgold, C.E. With Additions from the Works of the most 
Recent Authorities, and a TREATISE ON TOINERY by E. Wyndhax 
Tarn, M.A. Numerous Illustrations. 3s. 6d.i 

The X indicates that these vols, may be had strongly bound at 6d, extra. 
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Architecture, Building, etc., continued. 

I82«. CARPENTRY AND JOINERY. ATLAS of 35 Plates to 

accompany the foregoing book. With Descriptive Letterpress. 4to. 6s. ; 

cloth boards, 7s. 6d. 

187. HINTS TO YOUNG ARCHITECTS. By George Wight- 

WICK. New, Revised, and enlarged Kdition. 1^}' G. Uuskisson Guillaumb, 
Architect. With numerous Woodcuts, is. 6d4 

188. HOUSE PAINTING, GRAINING, MARBLING, AND SIGN 

WRITING: A Practical Manual of. With 9 Coloured Plates of Woods 
and Marbles, and nearly 150 Wood £ngravings. i)y Ellis A. Davidson. 
Second Edition, carefully revised. 5s. cloth limp ; 6s. cloth boards. 

189. THE RUDIMENTS OF PRACTICAL BRICKLAYING. 

In Six Sections : General Principles; Arch Drawing, Cutting, and Setting; 
Pointing ; Paving, Tiling, Materials ; Slating and Plasterine ; Practical 
Geometry, Mensuration, &c. By Adam Hammond. Illustratea. xs. 6d. 

191. PLUMBING. A Text-Book to the Practice of the Art or Craft of 

the Plumber. With Chapters upon House Drainage, embodying the latest 
Improvements. Containing about 300 Illustrations. By W. P. Buchan, 
Sanitary Engineer. \%,X 

192. THE TIMBER IMPORTER'S, TIMBER MERCHANTS, 

and BUILDER'S STANDARD GUIDE; comprising copious and valu- 
able Memoranda for the Retailer and Builder. By Richard £. Gramdy . 
Second Edition, Revised. i%.% 

CIVIL ENGINEERING, ETC. 

13. CIVIL ENGINEERING, the Rudiments of; for the Use of 
Beginners, for Practical Engineers, and for the Army and Navy. By Henry 
Law, C.E. Including a Section on Hydraulic Engineering, by Georgb R. 
BuRNBLL, C.E. <th Edition, with Notes and Illustrations by Robert 
Mallet, A.M., F.R.S. Illustrated with Plates and Diagrams. 53.^ 

29. THE DRAINAGE OF DISTRICTS AND LANDS. By G. 

Drysdalk Dempsev, C.E. New Edition, enlarged. Illustrated, ts. 6d. 

30. THE DRAINAGE OF TOWNS AND BUILDINGS. By 

G. Drysdalr Dempsby. C.E. New Edition. Illustrated. 2s. 6d. 
%• With " Drainage of Districts and Lands ^^ in One Vol.^ is. 6d. 

31. WELL-DIGGING, BORING, AND PUMP-WORK. By 

John George Swindell, Assoc. R.I.B.A. New Edition, revised by G. R. 

Burnell, C.E. Illustrated. is.6d. 
35. THE BLASTING AND QUARRYING OF STONE, for 

Building and other Purposes. With Remarks on the Blowing up of Bridges. 

By Gen. Sir John Burgoynk, Bart., K.C.B. Illustrated, is. 6d. 
43. TUBULAR AND OTHER IRON GIRDER BRIDGES. 

Particularly describing the Britannia and Conway Tubular Bridges. 

With a Sketch of Iron Bridges, and Illustrations of the Application of 

Malleable Iron to the Art of Bridge Building. By G. D. Dhmpssy, C.E. 

New Edition, with Illustrations, is. 6d. 

62. RAILWAY CONSTRUCTION, Elementary and Practical In- 
struction on. By Sir Macdonald Stephenson, C.E. New Edition, enlarged 
by Edward Nugent, C.E. Plates and numerous Woodcuts. 3s. 
8o». EMBANKING LANDS FROM THE SEA, the Practice of. 
Treated as a Means of Profitable Employment for Capital. With Examples 
and Particulars of actual Embankments, and also Practical Remarks on tho 
Repair of old Sea Walls. By John Wiggins, F.G.S. New Edition, with 
Notes by Robkrt Mallet, F.R.S. 2s. 

81. WATER WORKS, for the Supply of Cities and Towns. With 
a Description of the Principal Geological Formations of England as in- 
fluencing Supplies of Water ; and Details of Engines and Pumping Machinery 
for raising Water. By Samuel Hughes, F.G.S., C.E. New Edition, 
revised and enlarged, with numerous Illustrations. 4s 4 
82*». GAS WORKS, and the Practice of Manufacturing and Distributing 
Coal Gas. By .Samuel Hughes, C.E. New Edition, revised by W. 
Richards, C.E. Illustrated. 3s. 6A.X 

The % indicates that these vols, may be had strongly bound at 6d. extra, 
7, STATIONERS* HALL COURT, LUDGATE HILL, E.G. _ 
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Civil Engineering, etc., continued, 

117. SUBTERRANEOUS SURVEYING, an Elementary and Prac- 

tical Treatise on. By Thomas Fenwick. Also the Method of Conducting 
Subterraneous Surveys without the Use oi the Magnetic Needle, and other 
Modem Improvements. By Thomas Baker, C.E. Illustrated. 2s. 6d.t 

118. CIVIL ENGINEERING IN NORTH AMERICA, a Sketch 

of. By David Stevenson, F.R.S.E., See. Plates and Diagrams. 3s. 

lai. RIVERS AND TORRENTS. With the Method of Regulating 
their Courses and Channels. By Professor Paul Frisi, F.R.S. To which 
is added, AN ESSAY ON NAVIGABLE CANALS. Translated by Major- 
' General J. Garstin, of the Bengal Engineers. Plates. 5s. Cloth boards. 

197. ROADS AND STREETS {THE CONSTRUCTION OF), 
in two Parts: I. The Art of Constructing Common Roads, by Henry 
Law, C.E., revised and condensed by D. Kinnear Clark, C.E. ; II. Recent 
Practice, including pavements of Stone^ Wood, and Asphalte, by D. K. 
Clark, M.I.C.E., with numerous Illus.trations. 4s. 6d.t [yusi published. 

MECHANICAL ENGINEERING, ETC. 

33. CRANES, the Construction of, and other Machinery for Raising 

Heavy Bodies for the Erection of Buildings, and for Hoisting Goods. By 
Joseph Glynn, F.R.S., &c. Illustrated, xs. 6d. 

34. THE STEAM ENGINE, a Rudimentary Treatise on. By Dr. 

Lardnbr. Illustrated, zs. 6d. 
59. STEAM BOILERS : their Construction and Management. By 

R. Armstrong, C.E. Illustrated, zs. 6d. 
63. AGRICULTURAL ENGINEERING : Farm Buildings, Motive 

Power, Field Machines, Machinery, and Implements. By G. H. Andrews, 

C.E. Illustrated. 3s. 
67. CLOCKS, WATCHES, AND BELLS, a Rudimentary Treatise 

on. By Sir Edmund Beckett (late Edmund Beckett Denison, LL.D., Q.C). 

' A New, Revised, and considerably Enlarged Edition (the 6th), with very 

numerous Illustrations. 4s. 6d. cloth limp ; 5s. 6d. cloth boards, gilt. 
82. THE POWER OF WATER, as applied to drive Flour Mills, 

and to g^ve motion to Turbines and other Hydrostatic Engines. By Joseph 

Glynn, F.R.S^ &c. New Edition, Illustrated. 2s4 
98. PRACTICAL MECHANISM, the Elements of; and Machine 

Tools. By T. Baker, C.E. With Remarks on Tools and Machinery, by 

J. Nasmyth, C.E. Plates. 2s. 6d4 
114. MACHINERY, Elementary Principles of, in its Construction and 

Working. Illustrated by numerous Examples of Modem Machinery for 

different Branches of Manufacture. By C. D. Abel, C.E. zs. 6d. 

11$. ATLAS OF PLATES, Illustrating the above Treatise. By 

C. D. Abel, C.E. 7s. 6d. 
139. THE STEAM ENGINE, a Treatise on the Mathematical Theory 

of, with Rules at length, and Examples for the Use of Practical Men. By 

T. Baker, C.E. Illustrated, zs. 6d. 
162. THE BRASS FOUNDER'S MANUAL; Instructions for 

Modelling, Pattern -Making^ Moulding, Turning. Filing, Burnishing, 
Bronzing, &c. With copious Receipts, numerous Tables, and Notes on Prime 
Costs and Estimates, ny Walter Graham. Illustrated. 2s. 6d.t 

164. MODERN WORKSHOP PRACTICE, as applied to Marine, 

Land, and Locomotive Engines, Floating Docks, Dredging Machines, 
Bridges, Cranes, Ship-building, &c., 8cc. ByJ.G. Winton. Illustrated. 3s4 

165. IRON AND HEAT, exhibiting the JPrinciples concerned in the 

Construction of Iron Beams, Pillars, and Bridge Girders, and the Action of 
Heat in the Smelting Furnace. By J. Armour, C.E. 2s. 6d X 

166. POWER IN MOTION: Horse-Power, Motion, Toothed- Wheel 

Gearing, Long and Short Driving Bands, Angular Forces. By Jaubs 
Armour, C.E. With 73 Diagrams. 2s. 6d.$ 

167. THE APPLICATION OF IRON TO THE CONSTRUCTION 

OF BRIDGES, GIRDERS, ROOFS, AND OTHER WORKS. By 
Francis Campin, C.E. Second Edition, revised and corrected. 2s. 6d.t 

The % indicates thai these vols, may be had strongly bound at 6d. extra. 
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Mechanical Engineering, etc., eontintied* 

171. THE WORKMAN'S MANUAL OF ENGINEERING 
DRAWING. By John Maxton, Enjpineer, Instructor in Enffineerinv 
Drawint^, Royal Naval College, Greenwich. Third Edition. Illustrated 
with 7 Plates and nearly 350 Woodcuts. 3s. 6d4 

190. STEAM AND THE STEAM ENGINE, Stationary and 
Portable. Being an extension of Mr. John Sewell's " Treatise on Steam." 
By D. KiNNBAR Clark, M.I.C.E., Author of " Railway Machinery," &c., 
&c. Wjth numerous Illustrations, is. 6d.| 

200. FUEL, its Combustion and Economy ; consisting of Abridgments 
of "Treatise on the Combustion of Coal and the Prevention of Smoke," by 
C. W. Williams, A.I.C.E., and "The Economv of Fuel," by T. Symbs 
pRiDBAUx. With extensive additions on Recent Practice in the Combustion 
and Economy ol Fuel— Coal, Coke, Wood, Peat, Petroleum, &c. — by the 
Editor, D.KiNNEAR Clark, M.I.C.E. With numerous Illustrations. 4s. 6d.t 

[Jusi Published. 

202. LOCOMOTIVE ENGINES, a Rudimentary Treatise on. 
Comprising an Historical Sketch and Description of the Locomotive Eni^ino 
by G. D. Dempsby, C E. j with large additions treating of the Modern Loco- 
motive, by D. KiNNEAR Clark, M J.C.E. With numerous Illustrations. 3S.t 

ijusi Published, 

SHIPBUILDING, NAVIGATION, MARINE 

ENGINEERING, ETC. 

51. NAVAL ARCHITECTURE, the Rudiments of; or an Exposi- 

tion of the Elementary Principles of the Science, and their Practical Appli- 
cation to Naval Construction. Compiled for the Use of Beginners. By 
James Pbakb, School of Naval Architecture, H.M. Dockyard, Portsmoutn. 
Fourth Edition, corrected, with Plates and Diagrams. 3s. 6d.t 

53*. SHIPS FOR OCEAN AND RIVER SERVICE, Elementary 
and Practical Principles of the Construction of. By Hakon A. Somiibr- 
FBLOT, Surveyor of the Royal Norwegian Navy. With an Appendix, is. 
53»«. AN ATLAS OFENGRA VINGS to Illustrate the above. Twelve 

large folding plates. Rojral 4to, cloth. 7s. 6d. 

54. MASTING, MAST-MAKING, AND RIGGING OF SHIPS, 

Rudimentarv Treatise on. Also Tables oi Spars, Rigging, Blocks; Chain, 
Wire, and Hemp Ropes, Sic, relative to every class of vessels. Together 
with an Api>endiz of Dimensions of Masts and Yards of the Royal Nav^ of 
Great Britain and Ireland. By Robbrt Kipping, N.A. Fourteenth Edition. 
Illustrated. 2%.% 

54». IRON SHIP-BUILDING, With Practical Examples and Details 
for the Use of Ship Owners and Ship Builders. By John Grantham, Con- 
sulting Engmeer and Naval Architect. 5th Edition, with Additions. 4s. 
54»». AN ATLAS OF FORTY PLATES to Illustrate the above. 
Fifth Edition. Including the latest Examples, such as H.M. Steam Frigates 
" Warrior," " Hercules'' " Bellerophon ; " H.M. Troop Ship " Scrapis," 
Iron Floating Dock, &Cj. he. 4to, boards. 38s. 

55. THE SAILOR'S SEA BOOK: a Rudimentanr Treatise on 

Navigation. I. How to Keep the Log and Work it ofi. IL On Finding the 
Latitude and Longitude. By Jambs Grbbnwood, B.A., ot Jesus College, 
Cambridge. To which are added. Directions for Oreat Circle Sailing ; an 
Essay on the Law of Storms and Variable Winds ; and Explanations ot 
Terms used in Ship-building. Ninth Edition, with several Engravings and 
Coloured Illustrations of the Flags of Maritime Nations, as. 

80. MARINE ENGINES, AND STEAM VESSELS, a Treatise 
on. Together with Practical Remarks on the Screw and Propelling Power, 
as used in the Royal and Merchant Navy. By Robbrt Murray, C.E.. 
Engineer-Surveyor to the Board of Trade. WiUi a Glossary of lechnicai 
Terms, and their Equivalents in French, German, and Spanish. Seventh 
Edition, revised and enlarged. Illustrated, js.^ 

The X indicates that these vols, may be had strongly bound at 6d. extra, 
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Shipbuilding, Navigation, etc., continued. 

%lbis. THE FORMS OF SHIPS AND BOATS: Hints, Experiment- 

ally Derived, on some of the Principles regulating^ Ship-buildingf. By W. 

Bland. Seventh Edit-on, revised,with numerous Illustrations and Models.zs.6d. 

99. NAVIGATION AND NAUTICAL ASTRONOMY, in Theory 
and Practice. With Atflempts to facilitate the Finding of the Time and the 
Longitude at Sea. By J. K. Young, fonnerly Professor of Mathematics in 
Belfast College. Illustrated. 2s. 6d. 

100*. TABLES intended to facilitate the Operations of Navigation and 
Nautical Astronomy, as an Accompaniment to the above Book. By J. R. 
Young, is. 6d. 

106. SHIPS' ANCHORS, a Treatise on. By George Cotsell, 

N.A. Illustrated, is. 6d. 

149. SAILS AND SAIL-MAKING, an Elementary Treatise on. 
With Draughting, and the Centre of Effort of the Sails. Also, Weights 
and Sizes of Ropes ; Masting, Rigging, and Sails of Steam Vessels, &c., 8cc. 
Tenth Edition, enlarged, with an Appendix. By Robert Kipping, N.A., 
Sailmaker, Quayside, Newcastle. Illustrated. 2S. 6d.t 

155. THE ENGINEER'S GUIDE TO THE ROYAL AND 
MERCANTILE NAVIES. By a Practical Engineer. Revised by D. 
F. M'Carthy, late of the Ordnance Survey Office, Southampton. 3s. 



PHYSICAL SCIENCE, NATURAL PHILO- 
SOPHY, ETC. 

1. CHEMISTRY, for the Use of Beginners. By Professor George 

FowNBS, F.R.S. With an Appendix, on the Application of Chemistry to 
Agriculture, is. 

2. NATURAL PHILOSOPHY, Introduction to the Study of; for 

the Use of Beginners. By C. Tomlinson, Lecturer on Natural Science in 
King's College School, London. Woodcuts, xs. 6d. 

4. MINERALOGY, Rudiments of; a concise View of the Properties 
of Minerals. By A. Ramsay, Jun. Woodcuts and Steel Plates. 3s.t 

6. MECHANICS, Rudimentary Treatise on; being a concise Ex- 

position of the General Principles of Mechanical Science^ and their Applica- 
tions. B^ Charles Tomlinson, Lecturer on Natural Science in lung's 
College School, London. Illustrated, is. 6d. 

7. ELECTRICITY; showing the General Principles of Electrical 

Science, and the purposes to which it has been applied. By Sir W. Snow 
Harris, F.R.S., &c. With considerable Additions by R. Sabine, C.£., 
F.S.A. Woodcuts, xs. 6d. 

7*. GALVANISM, Rudimentary Treatise on, and the General Prin- 
ciples of Animal and Voltaic Electricity. By Sir W. Snow Harris. New 
Edition, revised, with considerable Additions, by Robert Sabine, C.E., 
F.S A. Woodcuts, xs. 6d. 

8. MAGNETISM ; being a concise Exposition of the General Prin- 

ciples of Ma^etical Science, and the Purposes to which it has been applied. 
By Sir W. Snow Harris. New Edition, revised and enlarged by ±1. M. 
NoAD, Ph.D., Vice-President of the Chemical Society, Author of "A 
Manual of Electricity," &c., &c. With 165 Woodcuts. 3s. 6d.t 

11. THE ELECTRIC TELEGRAPH; its History and Progress; 

with Descriptions of some of the Apparatus. By R. Sabine, C.E., F.S.A., &c. 
Woodcuts. 3s. 

12. PNEUMATICS, for the Use of Beginners. By Charles 

Tomlinson. Illustrated, xs. 6d. 
72. MANUAL OF THE MOLLUSCA ; a Treatise on Recent and 
Fossil Shells. By Dr. S. P. Woodward, A.L.S. With Appendix by 
Ralph Tate, A.L.S., F.G.S. With numerous Plates and 300 Woodcuts. 
6s. 6d. Cloth boards, 7s. 6d. 

The X indicates that these vols, may be had strongly bound at 6d, extra. 
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Physical Science, Natural Philosophy, etc., continued, 

1^**. PHOTOGRAPHY, Popular Treatise on; with a Description of 
the Stereoscope, &c. Translated from the French of D. Van MoNCKUovBif, 
by W. H. Thornthwaite, Ph.D. Woodcuts, is. 6d. 

96. ASTRONOMY, By the Rev. R. Main, M.A., F.R.S., &c. 

New Edition, with an Appendix on " Spectrum Analysis." Woodcuts, zs. 6d. 

97. STATICS AND DYNAMICS, the Principles and Practice of; 

embracing also a clear development of Hydrostatics, Hydrodynamics, and 
Central Forces. By T. Bakbr, C.E. zs. 64. 
138. TELEGRAPH, Handbook of the; a Manual of Telegraphy, 
Telegraph Clerks' Remembrancer, and Guid« to Candidates for Employ • 
"ment in the Telegraph Service. By R. Bond. Fourth Edition, revised and 
enlarged : to which Is appended, QUESTIONS on MAGNETISM, ELEC- 
TRICITY, and PRACTICAL TELEGRAPHY, for the Use of Students, 
bv W. McGrbgor, First Assistant Superintendent, Indian Gov. Telegraphs. 
Woodcuts. 3s.t 

143. EXPERIMENTAL ESSAYS, By Charles Tomlinson. 

I. On the Motions of Camphor on Water. II. On the Motion of Camphor 
towards the Light. III. Historyof theModemTheoryofDew. Woodcuts, zs. 

173. PHYSICAL GEOLOGY, partly based on Major-General Port- 

lock's "Rudiments of Geology." By Ralph Tate, A.L.S.,&c. Woodcuts. 2s. 

174. HISTORICAL GEOLOGY, partly based on Major-General 

Portlock's " Rudiments." By Ralph Tatb, A.L.S., 8cc. Woodcuts. 2s. 6d. 

173 RUDIMENTARY TREATISE ON GEOLOGY, Physical and 
& Historical. Partly based on Major-General Portlock's ** Rudiments of 
^,j. Geology." By Ralph Tatb, A.L.S., F.G.S., &c., 8cc. Numerous Illustra- 
'^* tions. In One Volume. 4s. 6d.t 

183. ANIMAL PHYSICS, Handbook of. By Dr. Lardner, D.C.L., 

& formerly Professor of Natural Philosophy and Astronomy in University 

jg^^ College, Lond. With 520 Illustrations. In One Vol. 7s. 6d., cloth boards. 

•<,* Sold also in Two Paris^ as follows : — 

Z83. Animal Physics. By Dr. Lardner. Part I., Chapters I— VII. 4s. 

Z84. Animal Physics. By Dr. Lardner. Part II., Chapters VIII— XVIII. 3s. 



MINING, METALLURGY, ETC. 

117. SUBTERRANEOUS SURVEYING, Elementary and Practical 
Treatise on, with and without the Magnetic Needle. By Thomas Fbnwicx, 
Surveyor of Mines, and Thomas Bakek, C.E. Illustrated. 2s. 6d.t 

133. METALLURGY OF COPPER ; an Introduction to the Methods 

of Seeking, Mining, and Assaying Copper, and Manufacturing its Alloys. 
By Robert H. Lamborn, Ph.D. Wooacuts. 2s. 6d.t 

134. METALLURGY OF SILVER AND LEAD, A Description 

of the Ores ; their Assay and Treatment, and valuable Constituents. By Dr. 
R. H. Lamborn. Woodcuts. 2s. 6d.t 

135. ELECTRO-METALLURGY; Practically Treated. By Alex- 

ander Watt, F.R.S.S.A. New Editioa, enlarged. Woodcuts, as. 6d.^ 

172. MINING TOOLS, Manual of. For the Use of Mine Managers, 
Agents, Students, &c. Comprising Observations on the Materials from, and 
Processes \iy, which they are manufactured ; their Special Uses, Applica- 
tions, Qualities, and Efficiency. }iy William Morgans, Lecturer on Alining 
at the Bristol School of Mines, as. 6d.t 

r72» MINING TOOLS, ATLAS of Engravings to Illustrate the above, 
containing a35 Illustrations of Mining Tools, drawn to Scale. 4to. 4s. 6d. ; 
cloth boards, 6s. 

176. METALLURGY OF IRON, a Treatise on the. Containing 
Historyof Iron Manufacture, Methods of Assay, and Analyses of Iron Ores, 
Processes of Manufacture of Iron and Steol, &c. By H. Baubrman, F.G.S. 
Fourth Edition, enlarged, with numerous Illustrations. 4s. 6d.t 

TJu \ indicates that thes* vols, may bt had strangely bound at 6d. extra. 
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Mining, Metallurgy, etc., continued, 

1 80. COAL AND COAL MINING, A Rudimentaiy Treatise' on. 
By Warington W. Smyth. M.A., F.R.S^ &c., Chief Inspector of the 
Mines of the Crown and ot the Dachy of Cornwall. New Edition, revised 
and corrected. With numerous Illustrations. 3s. 6d.t 

195. THE MINERAL SURVEYOR AND VALUER'S COM- 
PLETE GUIDE, with new Traverse Tables, and Descriptions of Improved 
Instruments ; also the Correct Principles of Lajrinf^ out and Valuing Mineral 
Properties. By Wiluam Lintern, Mininsf and Civil Engineer. With 
four Plates of Diagrams, Plans, &c. js. 6d.t [J^t published. 



AGRICULTURE, GARDENING, ETC. 

29. THE DRAINAGE OF DISTRICTS AND LANDS. By 
G. Drysdalb Dkmpsey, C.E. Illustrated, xs. 6d. 

*•« Wiih " Drainage of Towns and Buildings,*' in One Vol., 3«. &^ 

63. AGRICULTURAL ENGINEERING: Farm Buildings, Motive 
Powers and Machinery of the Steading, Field Machines, and Implements. 
}ty G. H. Andrews, CE. Illustrated. 3s. 

66. CLAY LANDS AND LOAMY SOILS. By Professor 
Donaldson, is. 

131. MILLER'S, MERCHANTS, AND FARMER'S READY 
RECKONER, for ascertaining at sight the value of any quantity of Com, 
from One Bushel to One Hundred Quarters, at any given price, m>m £x to 
£s PC'' Qr* With approximate values of Millstones, Millwork, 8cc. is. 

140. SOILS, MANURES, AND CROPS. (Vol. i. Outlines of 

Modern Farming.) By R. Scott Burn. Woodcuts, ss. 

141. FARMING AND FARMING ECONOMY, Notes, Historical 

and Practical, on. (Vol. 2. Outunbs op Modern Farming.) By R. Scott 
Burn. Woodcuts. 3s. 

142. STOCK; CATTLE, SHEEP, AND HORSES. (Vol. 3. 

Outunbs of Modern Farming.) By R. Scott Burn. Woodcuts, as. 6d. 

145. DAIRY, PIGS, AND POULTRY, Management of the. By 

R. Scott Burn. With Notes on the Diseases of Stock. (Vol. 4. Outlimbs 
OF Modern Farming.) Woodcuts, as. 

146. UTILIZATION OF SEWAGE, IRRIGATION, AND 

RECLAMATION OF WASTE LAND. (Vol. 5. Outunbs of Modbrn 
Farming.) By R. Scott Burn. Woodcuts, as. oid. 

%* Nos. 140-X-2-5-6, in One Vol., handsomely half-bound, entitled "Outunbs of 
Modern Farming." By Robert Scott Burn. Price zas. 

177. FRUIT TREES, The Scientific and Profitable Culture of. From 
the French of Du Brbuil, Revised by Geo. Glenny. 187 Woodcuts. 3s. 6d4 

198. SHEEP; THE HISTORY, STRUCTURE, ECONOMY, AND 
DISEASES OF. By W. C. Spooner, M.R.V.C, &c. Fourth Edition, 
considerably enlarged: with numerous fine engraving^, including some 
specimens of New and Improved Breeds. 366 pp. 3s. 6d.^ \Jusi pwtliaked, 

2CI. KITCHEN GARDENING MADE EASY. Showing how to 

prepare and lay out the ground, the best means of cultivating every known 
Vegetable and Herb, with cultural directions for the management of them 
all the year round. By George M. F. Glenny, Editor of " Glenny's Illus- 
trated Garden Almanack," and Author of " Floriculture," &c. xs. 6d.t 

VJusi Published. 

Bjgr TheX indicates that these vols, may be had strongly bound at 6d. extra. 
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FINE ARTS. 

20. PERSPECTIVE FOR BEGINNERS. Adapted to Young 
Students and Amateurs in Architecture, Painting^, 8cc. By Gborgb Pynb) 
Artist. Woodcuts, ss. 

40 GLASS STAINING ; or. Painting on Glass, The Art of. Com- 

Sc prising Directions for Prenarinq: the Pi{;nients and Fluxes, laying them upon 

^1^ the Glass, and Firing or Burning in the Colours. From the German of Dr. 

^ * Gbssbrt. To which is added, an Appendix on Thb Art of Enamklling, 
&c., with Thb Art of Painting on olass. From the German of Fmanuel 
Otto Frombbrg. In One Volu ne. as. 6d. 

69. MUSIC, A Rudimentary and Practical Treatise on. With 
numerous Examples. By Charlbs Child Spbncbr. as. 6d. 

71. PIANOFORTE, The Art of Playing the. With numerous Exer- 
cises and Lessons. Written and Selected ft-om the Best Masters, by Charlbs 
Child Spbncbr. zs. 6d. 

181. PAINTING POPULARLY EXPLAINED, including Fresco, 
Oil, Mosaic, Water Colour, Water-Glass, Tempera, Encaustic. Miniature. 
Painting on Ivory, Vellum^ Pottery, Enamel, Glass, &c. With Historical 
Sketches of the Progress ot the Art by Thomas John Guluck, assisted by 
John Timbs, F.S.A. Fourth Edition, revised and enlarged, with Frontispiece 
and Vignette. 5s.t 

186. A GRAMMAR OF COLOURING, applied to Decorative 
Painting and the Arts. By Gborgb Fibld. New Editioa, enlarged and 
adapted to the Use of the Ornamental Painter and Designer. By Elus A. 
Davidson, Author of " Drawing for Carpenters," &c. With two new 
Coloured Diagrams and numerous Engravings on Wood. 38.^ 



ARITHMETIC, GEOMETRY, MATHEMATICS, 

ETC. 

32. MATHEMATICAL INSTRUMENTS, a Treatise on; in which 

their Construction and the Methods of Testing, Adjustina^, and Using them 

are concisely Explained. By J. F. Hbathbr, M.A., of tne Royal Military 

Academy. Woolwich. Original Edition, in x vol., Illustrated, xs. 6d. 

•«• In ordering iM above ^ be careful to say f " Original Edition^* or give the nufnber 

in the Series (3a) to distinguish it from the Enlarged Edition in 3 vols, 

(Nos. 168-9-70.) 

60. LAND AND ENGINEERING SURVEYING, a Treatise on; 
with all the Modem Improvements. Arraneed for the Use of Schools and 
Private Students ; also ror Practical Land Surveyors and Engineers. By 
T. Bakbr. C.E. New Edition, revised by Edward Nugbnt, C.E. Illus- 
trated witn Plates and Diagrams, as.t 
6i*. READY RE CICONER FOR TJ/E ADMEASUREMENT OF 
LAND. By Abraham Arman, Schoolmaster, Thurleigh, Beds. To which 
is added a Table^ showing the Price of Work, from as. 6d. tOj^i per acre, and 
Tables for the Valuation of Land, from xs. to ;^x,oooper acre, and from one 
pole to two thousand acres in extent, 8ic., &c. is. 6d. 

:6. DESCRIPTIVE GEOMETRY, an Elementary Treatise on; 
with a Theory of Shadows and of Perspective, extracted from the French of 
G. Mongb. To which is added, a description of the Principles and Practice 
of Isometrical Projection ; the whole being intended as an introduction to the 
Application of Descriptive Geometry to various branches of the Arts. By 
J. F. Hbathbr, M.A. Illustrated with X4 Plates, as. 

178. PRACTICAL PLANE GEOMETRY: giving the Simplest 

Modes of Constructing Fisnires contained in one Plane and Geometrical Con- 
struction of the Ground. By J. F. Hbathbr, M.A. With 2x5 Woodcuts, as. 

179. PROJECTION : Orthographic, Topographic, and Perspective: 

giving the various Modes of Delineating Solid Forms by Constructions on a 
ingle Plane Surface. By T. F. Hbathbr, M.A. [fn preparation. 

•,* 7'he above three volumes will form a Complbtb Elbmbntary Coursb of 

Mathematical Drawing. 



The X indicates that these vols, may be had strongly bound at 6d. extra. 
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Arithmetic, Geometry, Mathematics, etc., continued. 

83. COMMERCIAL BOOK-KEEPING, With Commercial Phrases 

and Forms in English. French, Italian, and German. By James Haddon, 
M.A., Arithmetical Master of King's College School, London, is. 6d. 

84. ARITHMETIC, a Rudimentary Treatise on : with full Explana- 

tions of its Theoretical Principles, and numerous Examples for Practice. For 
the Use of Schools and for Self- Instruction. B^ J. R. Young, late Professor 
of Mathematics in Belfast College. New Edition, with Index, xs. 6d. 

84*. A Key to the above, containing Solutions in full to the Exercises, together 
with Comments, Explanations, and Insproved Processes, for the Use of 
Teachers and Unassisted Learners. By J. R. Young, is. 6d. 

85. EQUA TIONAL ARITHMETIC, applied to Questions of Interest, 
83*. Annuities, Life Assurance, and General Commerce ; with various Tables by 

which all Calculations may be greatly £icli . tated. By W. Hipsley. 2s. 

86. ALGEBRA, the Elements of. By James Haddon, M.A., 

Second Mathematical Master of King's College School. With Appendix, 
containing miscellaneous Investigations, and a Collection of Problems in 
various parts of Algebra. 2s. 

86*. A Key and Companion to the above Book, forming an extensive repository of 
Solved Examples and Problems in Illustration of the various Expedients 
necessary in Algebraical Operations. Especially adapted for Self-Instruc- 
tion. By J. R. Young, is. 6d. 

88. EUCLID, The Elements of : with many additional Propositions 

89. and Explanatory Notes : to which is prefixed, an Introductory Essay on 
Logic. By Henry Law, C.E. 2s. 6d4 

•»• Sold also separately f viz, .•— 

88. Euclid, The First Three Books. By Henry Law, C.E. xs. 

89. Euclid, Books 4, 5, 6, xx, X2. By Henry Law, C.E. is. 6d. 

90. ANALYTICAL GEOMETRY AND CONIC SECTIONS, 

a Rudimentary Treatise on. By James Hann, late Mathematical Master of 
King's College School, London. A New Edition, re-written and enlarged 
by J. R. Young, formerly Professor of Mathematics at Belfast College. 2s.t 

91. PLANE TRIGONOMETRY, the Elements of. By James 

Hann, formerly Mathematical Master of King's College, London, is. 

92. SPHERICAL TRIGONOMETRY, the Elements of. By James 

Hann. Revised by Charles H. Dowling, C.E. xs. 
%• Or with " The Elements 0/ Plane Trigonometry," in One Volume, 2S. 

93. MENSURATION AND MEASURING, for Students and Prac- 

tical Use. With the Mensuration and Levelling of Land for the Purposes of 
Modem Engineering. By T. Baker, C.E. New Edition, with Corrections 
and Additions by E. Nugent, C.E. Illustrated, xs. 6d. 

94. LOGARITHMS, a Treatise on; with Mathematical Tables for 

facilitating Astronomical, Nautical, Trigonometrical, and Logarithmic Calcu- 
lations ; Tables of Natural Sines and Tangents and Natural Cosines. By 
Henry Law, C.E. Illustrated, as. 6d.^ 

loi*. MEASURES, WEIGHTS, AND MONEYS OF ALL NA- 
TIONS, and an Analysis of the Christian, Hebrew, and Mahometan 
Calendars. By W. S. B. Woolhouse, F.R.A.S., &c. is. 6d. 

102. INTEGRAL CALCULUS, Rudimentary Treatise on the. By 

Homersham Cox, B.A. Illustrated, is. 

103. INTEGRAL CALCULUS, Examples on the. By James Hann, 

late of King's College, London. Illustrated, xs. 

loi. DIFFERENTIAL CALCULUS, Examples of the. By W. S. B. 
Woolhouse, F.R.A.S., &c. is. 6d. 

104. DIFFERENTIAL CALCULUS, Examples and Solutions of the. 

By James Haddon, M.A. is. 

The t indicates thai these vols, may be had strongly hound at 6d. extra, 
LONDON : CROSPY LOCK WOOD AND CO., 
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Arithmetic, Geometry, Mathematics, etc., continued, 
105. MNEMONICAL LESSONS. — Geometry, Algebra, and 

Trigonometry, in Easy Mnemonical Lessons. By the Rev. Thomas 
Penyngton Kirkman, M.A. zs. 6d. 

136. ARITHMETIC, Rudimentary, for the Use of Schools and Self- 
Instniction. By James Haddon, M.A. Revised by Abraham Arman. 
zs. 6d. 

Z37. A Key to Haddon's Rudimentary Arithmetic. By A. Arman. zs. 6d. 

158. THE SLIDE RULE, AND HOW TO USE IT; containing 
full, easy, and simple Instructions to perform all Business Calculations with 
unexampled rapiaity and accuracy. By Charles Hoare, C.E. With a 
Slide Rule in tuck of cover. 33.^ 

168. DRAWING AND MEASURING INSTRUMENTS, Includ- 

ing— I. Instruments employed in Geometrical and Mechanical Drawing, 
and in the Construction, Copying, and Measurement of Maps and Plans. 
II. Instruments used for the purposes of Accurate Measurement, and for 
Arithmetical Computations. By J. F. Heather, M.A^ late of the Royal 
Military Academy. Woolwich, Author of " Descriptive Geometry," 8cc., &c. 
Illustrated, is. 6a. 

169. OPTICAL INSTRUMENTS, Including (more especially) Tele- 

scopes, Microscopes, and Apparatus for producing copies of Maps and Plans 
by Photog^-aphy. By J. F. Heather, M.A. Illnstrated. is. 6d. 

170. SURVEYING AND ASTRONOMICAL INSTRUMENTS. 

Including — I. Instruments Used for Determining the Geometrical Features 

of a portion of Ground. II. Instruments Employed in Astronomical Observa« 

tions. By J. F. Heather, M.A. Illustrated, is. 6d. 

The above three volumes form an enlarzement of the Author's original work, 

" Mathematical Instruments: their Construct ion. Adjustment, Testing, and Use, 

the Eleventh Edition of which is on sale, price is. 6d. (See No. 32 in the Series.'\ 

x^>. MATHEMATICAL INSTRUMENTS: By J. F. Heather, 

169. > M.A. Enlarged Edition, for the most part entirely re-written. The 3 Parts as 
x^o.) above, in One thick Volume. With numerous Illustrations. 4s. 6d.t 

185. THE COMPLETE MEASURER ; setting forth the Measure- 
ment of Boards, Glass, &c., &c. ; Unequal-sided, Square-sided, Octa^nal- 
sided, Round Timber and Stone, and Standing Timber. With a Table 
showing the solidity of hewn or eight-sided timber, or of anv octagonal- 
sided column. Compiled for Timber-growers, Merchants, ana Surveyors. 
Stonemasons, Architects, and others. By Richard Horton. Third 
Edition, with valuable additions. 4s. ; strongly bound in leather, 5s. 

196. THEORY OF COMPOUND INTEREST AND ANNUI- 
TIES ; with Tables of Logarithms for the more Difficult Computations of 
Interest, Discount, Annuities, &c. By F^dor Thoman, of the Soci6t6 Credit 
Mobilier, Paris. 4s. t > [Just published. 

199. INTUITIVE CALCULATIONS ; or. Easy and Compendious 
Methods of Performing the various Arithmetical Operations required in 
Commercial and Business Tr<insactions ; together with Full hxplanations of 
Decimals and Duodecimals, several Useful Tables, and an Examination and 
Discussion of the best Schemes for a Decimal Coinage. By Daniel 
O'GouMAN. Twenty-fifth Edition, corrected and enlarged oy J. R. Young, 
formerly Professor of Mathematics in Belfast College. 33.$ \Jfusi published. 

MISCELLANEOUS VOLUMES. 

36. A DICTIONARY OF TERMS used in ARCHITECTURE, 
BUILDING, ENGINEERING, MINING, METALLURGY, ARCHAi- 
OLOGY, the FINE ARTS, (o-c. By John Weale. Fifth Edition. Revised 
by Robert Hunt, F.R.S., Keeper of Mining Records. Numerous Illus- 
trations, ss. cloth limp ; 6». cloth boards. 

50. THE LAW OF CONTRACTS FOR WORKS AND SER^ 
VICES. By David Gibbons. Third Edition, revised and considerably 
enlarged. 3s.:t 

The X indicates that these vols, may be had strongly bound at 6d. extra, 
7, STATIONERS' HALL COURT, LUDGATE HILL, E.G. 
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Miscellaneous Volumes, continued. 

111. MANUAL OF DOMESTIC MEDICINE, By R. Gooding, 

B.A.. M.D. Intended as a Family Guide in all Cases of Accident and 
Emergency, as.t 

112*. MANAGEMENT OF HEALTH, A Manual of Home and 
Personal Hygiene* By the Kev. James Baird, B.A. zs. 
150. LOGICf Pure and Applied. By S. H. Emmens. is. 6d. 

152. PRACTICAL HINTS FOR INVESTING MONEY, With 
an Explanation oi the Mode of Transacting Business on the Stock Exchange. 
By Francis Playford, Sworn Broker, xs. 6d. 

J53. SELECTIONS FROM LOCKE'S ESSAYS ON THE 
HUMAN UNDERSTANDING. With Notes by S. H. Emmkns. 2s. 

154. GENERAL HINTS TO EMIGRANTS. Containing Notices 
of the various Fields for Emigration. With Hints on Preparation for 
Emigrating, Outfits, &c., &c. With Directions and Recipes useful to the 
Emigrant. With a Map of the World, as. 

157. THE EMIGRANTS GUIDE TO NATAL, By Robert 
James Mann, F.R.A.S., F.M.S. Second Edition, carefully corrected to 
the present Date. Map. 2s. 

193. HANDBOOK OF FIELD FORTIFICATION, intended for the 

Guidance of Officers Preparing for Promotion, and especially adapted to the 
requirements of Beginners. By Major W. W. ICNOLLYS, F.R.G.S., 93td 
Sutherland Highlanders, &c. With 163 Woodcuts. 3S.t 

194. THE HOUSE MANAGER: Being a Guide to Housekeeping. 

Practical Cookery, Pickling and Preserving, Household Work, Dairy 
Management, the Table and Dessert, Cellarage of Wines, Home-brewing 
and Wine-making, the Boudoir and Dressing-room, Travelling, Stable 
Economy, Gardenmg Operations, &c. By An Old Housekeeper. 3s. 6d.^ 

194. HOUSE BOOK {The). Coioprising : — I. The House Manager. 

112. Bv an Old Housekeeper. II. Domestic Medicine. By Ralph Gooding, 
0^ M.D. III. Management of Health. By James Baird. In One Vol., 
**^ strongly half-bound. 6s. [Jttst publishetL 

EDUCATIONAL AND CLASSICAL SEBIES. 



HISTORY. 

I. England, Outlines of the History of; more especially with 

reference to the Origin and Progress of the English Constitution. A Text 
Book for Schools and Colleges. By Willlam Douglas Hamilton, F.S.A., 
oJ Her Majesty's Public Record Office. Fourth Edition, revised. Maps 
and Woodcuts. 5s. ; cloth boards, 6s. 

5. Greece, Outlines of the History of; in connection with the 

Rise oi the Arts and Civilization in Europe. By W. Douglas Hamilton, 
of University College, London, and Edward Lbvibn, M.A., of Balliol 
College, Oxford. 2s. 6d. ; cloth Doards, 3s. 6d. ' 

7. Home, Outlines of the History of: from the Earliest Period 

to the Christian Era and the Commencement of the Decline of the Empire. 
By Edward Levien, of Balliol College, Oxford. Map, as. 6d. ; cl. bds. 3s. 6d.' 

9. Chronology of History, Art, Literature, and Progress, 

from the Creation of the World to the Conclusion of the Franco-German 
"War. The Continuation by W. D. Hamilton, F.S.A., ot Her Majesty's 
Record OfBce. 3s. ; cloth boards, 3s. 6d. 

50. Dates and Events in English History, for the use of 

Candidates in Public and Private Examinations. By the Rev. E. Rand. zs. 
The X indicates that these vols* may be had strongly bound at 6d. extra. 
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ENGLISH LANGUAGE AND MISCEL- 
LANEOUS. 

11. Grammar of the English Tongue, Spoken and Written. 

With an Introduction to the Study of Comparative Philoloay. By Hydb 
Clarkb, D.C.L. Third Edition, xs. 

II*. Philology ! Handbook of the Comparative Philology of English, 
Anglo-Saxon, Frisian, Flemish or Dutch, Low or Piatt Dutch, High Dutch 
or German, Danish, Swedish, Icelandic, Latin, Italian, French, Spanish, and 
Portuguese Tongues. By Hydb Clarkb, D.C.L. xs. 

12. Dictionary of the English Language, as Spoken and 

Written. Containing above xoo,ooo Words. By Hydb Clarkb, D.C.L. 
3s. 6d. ; cloth boards, 4s. 6d. ; complete with the Grammar, cloth bds., 5s. 6d. 

48. Composition and Punctuation, familiarly Explained for 

those who have neglected the Study of Grammar. By Justin Brbnan. 
x6th Edition, xs. 

49. Derivative Spelling-Book : Giving the Origin of Every Word 

from the Greek, Latin, Saxon, German, Teutonic, Dutch, French, Spanish, 
and other Languages; with their present Acceptation and Pronunciation. 
By J. KowBOTHAM, F.R.A.S. Improved Edition, xs. 6d. 

51. The Art of Extempore Speaking : Hints for the Pulpit, the 

Senate, and the Bar. By M. Bautain, Vicar-General and Professor at the 
Sorbonne. Translated from the French. Sixth Edition, carefully corrected. 
2S. 6d. 

52. Mining and Quarrying, with the Sciences connected there- 

with. First Book of, for Schools. By J. H. Collins, F.G.S., Lecturer to 
the Miners' Association of Cornwall and Devon, is. 

53. Places and Facts in Political and Physical Geography, 

for Candidates in Public and Private Examinations. By the Rev. Edgar 
Rand, B.A. xs. 

54. Analytical Chemistry, Qualitative and Quantitative, a Course 

of. To which is prefixed, a Briet Treatise upon Modem Chemical Nomencla- 
ture and Notation. By Wm. W. Pink, Practical Chemist, 8cc., and Gborgb 
£. Webstbr, Lecturer bu Metallurgy and the Applied Sciences, Notting- 
ham, as. 

THE SCHOOL MANAGERS' SERIES OF READING 

BOOKS, 

Adapted to the Reauirements of the New Code. Edited by the Rev. A. R. Grant, 
Rector of Hitcham, and Honorary Canon of Ely ; formerly H.M. Inspector 
of Schools. 

Introductory Primbr, 31/. 



s. d. 

First Standard . .06 
Sbcond „ ..0x0 

Third „ . . z o 



*, d. 

Fourth Standard . . • z 9 

Fifth „ . . . z 6 

Sixth „ . . . z 6 

Lbssons from thb Biblb. Part I. Old Testament, zs. 

Lbssons from thb Biblb. Part II. New Testament, to which is added 

Thb Geography of thb Biblb, for very young Children. By Rev. C. 

Thornion Forstbr. zs. ad. %* Or the Two Parts in One Volume, as. 



FRENCH. 

I 24. French Grammar. With Complete and Concise Rules on the 

Genders of French Nouns. By G. L. Strauss, Ph.D. zs. 6d. 

'*5. French-English Dictionary. Comprising a large number of 
New Terms used in Engineering, Mining, on Railways, tec. By Alfrbd 
' Elwbs. zs. 6d. 

«6. English-French Dictionary. By Alfred Elwks. 2s. 
25,26. French Dictionary (as above). Complete, in One Vol., 3s. ; 
cloth boards, 3s. 6d. %* Or with the Grammar, cloth boards, 4s. 6d. 

7, STATIONERS' HALL C0X7RT, LUDGATE HILL, E.G. 
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French, continued. 

47. French and English Phrase Book : containing Intro- 
ductory Lessons^ith Translations, for the convenience of Students ; several 
Vocabularies of Words, a Collection of suitable Phrases, and Easy JFamiliar 
Dialogues, is. 

GERMAN- 

39. German Gramnaar. Adapted for English Students, from 

Heyse's Theoretical and Practical Grammar, by Dr. G. L. Strauss, is. 

40. German Reader : A Series of Extracts, carefully culled from the 

most approved Authors of Germany ; with Notes, Philological and Ex- 
planatory. By G. L. Strauss, Ph.D. is. 

41. German Triglot Dictionary. By Nicholas Esterhazy, 

S. A. Hamilton. Part I. English-German-French, is. 

42. German Triglot Dictionary. Part II. German-French- 

English. IS. 

43. German Triglot Dictionary. Part III. French-German- 

English. IS. 

41-43. German Triglot Dictionary (as above), in One Vol., 3s.; 
cloth boards, 4s. *«* Or with the German Grammar, cloth boards, 5s. 



ITALIAN- 

27. Italian Grammar, arranged in Twenty Lessons, with a Course 

of Exercises. By Alfred Elwks. is. 

28. Italian Triglot Dictionary, wherein the Genders of all the 

Italian and Trench Nouns are carefully noted down. By Alfred Elwbs. 
Vol. I. Italian -English-French. 2S. 

30. Italian Triglot Dictionary. By A. Elwes. Vol. 2. 

English-French-Italian. 2S. 

32. Italian Triglot Dictionary. By Alfred Elwes. Vol. 3. 

French-Italian-English. as. 

28,30, Italian Triglot Dictionary (as above). In One Vol., 6s. 
32. cloth boards, 7s. 6d. *»* Or with the Italian Grammar, cloth bds., 8s. 6d. 



SPANISH AND PORTUGUESE. 

34. Spanish Grammar, in a Simple and Practical Form. With 

a Course of Exercises. By Alfred Elwbs. is. 6d. 

35. Spanish-English and English-Spanish Dictionary. 

Including a large number of Technical Terms used in Mining, Engineering, &c., 
with the proper Accents and the Gender of every Noun. By Alfred Elwes. 
4s. ; clotn boards, 5s. %* Or with the Grammar, cloth boards, 6s. 

55. Portuguese Grammar, in a Simple and Practical Form. 
With a Course of Exercises. By Alfred Elwbs, Author of " A Spanish 
Grammar," &c. is. 6d. [Just published. 



HEBREW. 
46*. Hebrew Grammar. By Dr. Bresslau. is. 6d. 
44. Hebrew and English Dictionary, Biblical and Rabbinical ; 

containing the Hebrew and Chaldee Roots of the Old Testament Post- 
Rabbinical Writings. By Dr. Bresslau. 6s. \* Or with the Grammar, 7s. 

46. English and Hebrew Dictionary. By Dr. Bresslau. 3s. 

44,46. Hebrew^ Dictionary (as above), in Two Vols., complete, with 
46*. the Grammar, cloth boards, las. 
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LATIN. 

19. Latin Grammar. Containing the Inflections and Elementary 

&' A^^^xf ^ °^ Translation and Construction. By the Rev. Thomas Goodwin, 
M.A., Head Master of the Greenwich Proprietary School, is. 

20. Latin-English Dictionary. By the Rev. Thomas Goodwin, 

M.A. 2S. 

22. English-Latin Dictionary; together with an Appendix of 

French and Italian Words which have their origin from the Latin. By the 
Rev. Thomas Goodwin, M.A. is. 6d. 
20,22. Latin Dictionary (as above). Complete in One Vol., 3s. 6d. ; 
cloth boards, 4s. 6d. %• Or with the Grammar, cloth boards, 5s. 6d. 

LATIN CLASSICS. With Explanatory Notes in English. 

1. Latin Delectus. Containing Extracts from Classical Authors, 

with Genealogical Vocabularies and Explanatory Notes, by H. Young, is. 

2. Caesaris Commentarii de Bello Gallico. Notes, and a Geographical 

Register for the Use of Schools, by H. Young. 2s. 

12. Ciceronis Oratio pro Sexto Roscio Amerino. Edited, with an 

Introduction, Analysis, and Notes Explanatory and Critical, by the Rev. 
Jambs Davibs, M.A. is. 

13. Ciceronis Orationes in Catilinam, Verrem, et pro Archia. 

With Introduction, Analysis, and Notes Explanatory and Critical, by Rev. 
T. H. L. Leary, D.C.L. formerly Scholar of Brasenose College, Oxford. 
IS. 6d. [J usi published. 

14. Ciceronis Cato Major, Lselius, Brutus, sive de Senectute, de Ami- 

citia, de Claris Oratoribus Dialog!. With Notes by W. Brownrigg Smith. 
M.A., F.R.G.S. as. 

3. Cornelius Nepos. With Notes. By H. Young, is. 

6. Horace; Odes, Epode, and Carmen Saeculare. Notes by H. 

Young, is. 6d. 

7. Horace ; Satires, Epistles, and ArsPoetica. Notes byW. Brown- 

rigg Smith, M.A., F.R.G.S. is. 6d. 

21. Juvenalis Satiraij. With Prolegomena and Notes by T. H. S. 

EscoTT, B.A., Lecturer on Logic at King's College, London. 2s. 

16. Livy ! History of Rome. Notes by H. Young and W. B. Smith, 

M.A. Part i. Books i., ii., is. 6d. 
i6*. '—— Part 2. Books iii.," iv., v., is. 6d. 

17. — — — Part 3 Books xxi., xxii., is. 6d. 

8. Sallustii Crispi Catalina et Bellum Jugurthinum. Notes Critical 

and Explanatory, by W. M. Donnb, B.A., Trin. Coll., Cam. is. 6d. 

10. Terentii Adelphi, Hecyra, Phormio. Edited, with Notes, Critical 

and Explanatory, by the Rev. Jambs Da vies, M.A. 2s. 

9. Terentii Andria et Heautontimorumenos. With Notes, Critical 

and Explanatory, by the Rev. Jambs Davibs, M.A. is. 6d. 

11. Terentii Eunuchus, Comoedia. Notes, by Rev. J. Daviks, M.A. 

IS. 6d. 

4. Virgilii Maronis Bucolica et Georgica. With Notes on the Buco- 

lics by W. RuSHTON, M.A., and on the Georgics by H. Young, is. fid. 

5. Virgilii Maronis ^neis. With Notes, Critical and Explanatory, 
by H. Young. New Edition, revised and improved. With copious Addi- 
tional Notes by Rev. T. H. L. Leary, D.C.L., lormerly Scholar ot Brasenoso 



usi published, 
us I published, 
usi published. 

lus, Propertius, 



College, Oxford. 3s 

<• — — Part I. Books i. — ^vi., is. 6J. 

5*^* ■■ Part 2. Books vii.— xii., 2s. 

19. Latin Verse Selections, from Catullus, Tibul 

and Ovid. Notes by W. B. Donnb, M.A., Trinity College, Cambridge. 2s. 

20. Latin Prose Selections, from Varro, Columella, Vitruvius, 

Seneca, Quintilian, Florus, Velleius Paterculus, Valerius Maximus Sueto- 
nius. Apuleius, 8tc. Kotes by W. B. Donnb, M.A. 2s. 

7, STATIONERS' HALL COURT, LUDGATE HILL, E.G. 
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14. Greek Grammar, in accordance with the Principles and Philo- 
logical Researches of the most eminent Scholars of our own day. By Hans 
Claudb Hamilton, is. 6d. 
15,17. Greek Lexicon. Containing all the Words in General Use, with 
their Significations, Inflections, and Doubtful Quantities. By Henry R. 
Hamilton. Vol. i. Grcek-?nglish, as. ; Vol. 2. English- Greek, 2s. Or the 
Two Vols, in One, 4s. : cloth boards, 5s. 

14,15. Greek X4exicon (as above). Complete, with the G&ammas, in 

17. One Vol., cloth boards, 6s. 
GREEK CLASSICS. With Explanatory Notes in English. 
I. Greek Delectus. Containing Extracts from Classical Authors, 
with Genealogical Vocabularies and Explanatory Notes, byH. Young. New 
Edition, with an improved and enlarged Supplementary Vocabulary, by John 
Hutchison, M.A., of the High School, Glasgow, is. 6d. 

30. ^schylus : Prometheus Vinctus : The Prometheus Bound. From 
the Text of Dindorf. Edited, with English Notes, Critical and Explanatory, 
by the Rev. Jambs Davibs, M.A. xs. 

32. -^schylus : Septem Contra Thebes : The Seven against Thebes. 
From the Text of Dindorf. Edited, with English Notes, Critical and Ex- 
planatory, by the Rev. Jambs Davibs, M.A. zs. 

40. Aristophanes : Acharnians. Chiefly from the Text of C. H. 
Wbisb. With Notes, by C. S. T. Townshbnd, ma. is. 6d. 

26. Euripides : Alcestis. Chiefly from the Text of Dindorf. With 
Notes, Critical and Explanatory, by John Milnbr, B.A. is. 6d. 

23. Euripides : Hecuba and Medea. Chiefly from the Text of Din- 
dorf. With Notes, Critical and Explanatory, by W. Brownrigg Smitb, 
M.A., F.R.G.S. IS. 6d. ^ ^. ^ r. .1. ^ . ^ ^ 

4-17. Herodotus, The History of, chiefly after the Text of Gaisford. 

* With Preliminary Observations and Appendices, and Notes, Critical and 
Exolanatory, by T. H. L. Leary, M.A., D.C.L. 

Part I. Books i., ii. (The Clio and Euterpe), 2S. 
Part 2. Books iii., iv. (The Thalia and Melpomene), 2s. 
Part 3. Books v.-vii. (The Terpsichore, Erato, and Polymnia), as. 
Part 4! Books viii., ix. (The Urania and Calliope) and Index, is. 6d. 
C-I2. Homer, The Works of. According to the Text of Baeumlein. 

* With Notes, Critical and Explanatory, drawn from the best and latest 
Authorities, with Preliminary Observations and Appendices, by T. H. L. 

Lbary, M.A., D.C.L. r» ^ « i — * — <j 

Th« Iliad : Part i. Books i. to vi., i8.6d. Part 3. Books xui. to xvui., is. 6d. 
Part 2. Books vii. to xii., is. 6d. Part 4. Books xix. to xxiv., is. 6d. 

Part 3. Books xiii. to xviii., is. 6d. 
Part 4. Books xix. to xxiv., and 
Hymns, 2s. 

4. Lucian's Select Dialogues. The Text carefully revised, with 

Grammatical and Explanatory Notes, by H. Young, is. 
IX, Plato's Dialogues: The Apology. of Socrates, the Cnto, and 
the Phasdo. From the Text of C. F. Hermann. Edited with Notes. Critical 
and Explanatory, by the Rev. James Davies, M.A. fts. 

18. Sophocles : CEdipus Tyrannus. Notes by H. Young, is. 
20 Sophocles : Antigone. From the Text of Dindorf. Notes, 
Critical and Explanatory, by the Rev. John Milnbr, B.A. m. 

41. Thucydides: History of the Peloponnesian War. Notes by H. 

.V ^Snophon's'* Anabasis; or, The Retreatof the Ten Thousand. 

Notes and a Geographical Register, by H. YouNO. Part i. Books i. to m., 
TS. Part 2. Books iv. to vii., IS. j t *. 

42. Xenophon's Panegyric on Agesilaus. Notes and Intro- 
duction by ll. F. w. Jkwitt. IS. 6d. . 

43. Demosthenes. The Oration on the Crown and the Philippics. 
With English Notes. By Rev. T. H. L. Leary, D.C.L., formerly Scholar of 
Brasenose Colle ge. Oxford, is. 6d. [Jusi Published. 
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The Odyssey: Parti. Books i. to vi.^ is. 6d 
Part 2. Books vii. to xii., is. 6d. 
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